
���������
	����
���������������	���������� �!�"����#$�"�&%'�
��(�)'��+*&�����,��	���-.�/�102��	�3�4�!3�	��
#65

798 :;8 <>=6?A@CBED F18HG�8 7I8/JCK�L,F.M�BE=6NEOPM
Q

GRKS?
TUK�N>VWM4NXF.K�BYK�=6N[Z[\]O^?`_AZaO^KS?
TUOPb/ZIGRM4c$dAeATE=+TEOPM�?
<RM!f�g�h6i
j

klM4NUTU\mGn=6NEM4L^O^? =o_
T[=+TEK9pX?AO^q4K�NEBUOrTts
FX=4LPK�OPu�\,v kwG&h�x6y4z�j

{I|�}[~E�S�
��~
�����6�!�U�t���[���[���S�2�r�H�����S�X�+�
���4�Y�a�t�H�X�t�E���
�r�a�t���1�W���n�>�'���t���
�H�[�1���r�������t���E�t���t�E�n�H�>�4�r���E�
�������A >¡�¢��w�S�
�����Y���U�

�£�S�t�w���P�a�t�H���9���A�t¢
�¤��¥4���t�[�¦�
���H�����.���S�t�r�S�t�H���������^�Y���1�U§����t¨w�������[�;���9���[�t�+�
�H�H�H�
���a���£�S�t�1���H���E���
���r�4�E�t���  ,©4�H�
�[�
�[���4���E�t���[���[�R�t¢��[���t�E�1�ª�t���+�
�«�t�R�
�
�«�^���t�¬���Y�S�
�H�H�H������r�H�«�"¥I�S���t¢
�¤®����«�t�n�4�r�1�E�
���H���
���A�������t��¯4�H�9�S�t�H�
�X��¥4���t�[�$°+§��
���t�E���[�+���.�4�E�Y���H�H���1���t�+�S�/�S�/�n�£�
�
�
�S�1�[�+�Y���4�r�E�1�9�>�����¤�t�X±����
¨6�ª���
�;²��t�>§¤¢
�H�Y¢1�����1�C�¤�������w�t�.�������H�«¥9�!�E�t�«�P¥
�t¢
�H���[���
���«�t�H���$�^���>�9�S�+¥��S�
���r�H���a�t�H���
�[ R³�¯4�r���t�H���;�t�[���
�«�t�R�^���R�t¢
�>§��E�r���C�������4�
�[���R�����t¢
�X�H��®
�
�«�t�X���H�1�[�����H�����S�
��¥4���t�[�´���
�o�[���6�!�E�t���E�
�[�.�S�2µ>���H�E�t¨6�H�¶�������t��¯4�r�9�a�t�H���
�¤�a�t�.���
�1�9�a�t�rE���  

·�¸6¹ º�» �S¼�}
�^�[�����
���Y¨9�[���+���t���½°����
�4�t��¯��H�9�a�t�r���/°����n�X°4�[���+���t�����[���4���E�t���[���[�

¾ ¿,À$Á�Â'Ã¶ÄÆÅÈÇnÁ'ÉaÃoÀ

Ê�?ËTU\AO£B$d =6d�KSN$ÌnK�JAO^BEZae BEB�OP?ÍJCKSTE=6O^L>TU\ K�d NUM�M6V�M6VwÎ2KSc$c�=Ïy 8 hmO^?ÐTE\AKÈKSL^K�Z�TENUM�?AO£ZÑ=4? J�GnFl_/GÒTUK�Z[\CÓ
?AO£ZS=4L�NEKSd�M4NUTIq4K�NEBUOPM�? B1M4VIÔrÕ�Ö1×ØBYTE=6TUK�JÙ=4BoÎ,KSc$c�=ÏxC8PÕ�ÚÈOP?&Ô h!ÖWÛ1Ì.\ O^Z[\Ð=4LPL^M+ÌXB1q�KSNEOrb/Z�=+TEOPM�?ÜM4VXeA?AOPVWM4NEc
BYTE=6Ý OPL^OPÞ�=6ÝAO^L^OrTtsÆM4Vn=ÑVØ=6c$O^LPsmM6V�b/?AOrTEK¶JCO^c�K�? BUOPM�? =6L¤=4dAdANEM!f�O^c�=+TEOP?Au�BYsCBYTUK�c$B1=4NUO£BUOP?Au�O^?ÏVWK�K�JCÝ/=4Z[@ÆZaM�?CÓ
TUNEM4L�VWM�NUcoeAL£=+TUO^M4?/BS8¤:>\AO£B.eA? OrVWM�NUcßBtT[=6ÝAO^LPO^Þ�=4ÝAO^LPOPTts]ZaM�? JCOPTUO^M4?ÈO£BXBYeAà�ZSOPK�?
T.VWM4N>TU\ KIJCK�BUO^NUK�JÑZSM4?�q4K�NUu�KS? ZSK
TU\ KSM4NEKSc�B>VWM�NXu�=4OP?/BSv ZSM4?
TUNEM4L£B.=6?/J]TENE=6átK�ZaTUM4NEO^K�B�8R_�O^? ZaKIBYTUNEe ZaTUeAN[=6L,=4dAdAL^O^Z�=+TUO^M4?/BX=6NEK;M6V'OP?
TEKSNEK�BYT.TUM¶e B�v
TU\ K�d =6NUTUO£=6L'JCOPâ�K�NUK�?
TUO£=6L¤K�ã�e/=+TUO^M4?/B�ÌnK�ZaM�? BYO£JCK�N9=6NEK�BUK�ZSM4? JÏM4N[JCKSN;O^?ÜTUO^c�K¶=4? JÜ=6NEKoc$M6TEOPq+=6TUK�JÜÝ�sm=
BUOPc$dAL^K;KafA=6c$dAL^K�M4V�=$ZS=4?
TUO^LPK�q4KSNnÝ�K�=6cÈ8'äÜK1JCO^BEZae/BUB>JCKSTE=6O^L£B>M6V2TE\AO£B>dANUM�M4VªBYO^? ZSK�OPTX\ =4B>=4dAd/K�=6NEK�J]M4?AL^s
O^?�TU\AK�KSL^K�ZaTUNEM4?AO£Z>q4K�NEBUOPM�?$M6V�ÔPÕ�Ö�=4? J�TU\ KldANEM�M6V,=6dAd�K�=4NUO^?Au1TE\AKSNEKXÌ>=4B'M�?AL^s$=IBY@�KaTEZ[\$M4V�TU\AKw=6NEu4eAc$KS?
T[BS8
äÜKwÝ�KSL^O^KSq4K�TU\ KwO£JCK�=4BnÝ/K�\AO^? JÑTU\AO£BndANUM�M4VªZS=4?ÑÝ�K;Kaf�TUK�? JCK�J¶TUM�TUNEK�=6T>=ocIe/Z[\]L£=6NEu4KSN>ZaL£=4BEBnM6V2KSfA=6c$dAL^K�B
TU\/=6?�TU\AM
BYK;O^? JCO£ZS=6TUK�J�Ý�KSL^M+Ì18

:>\AK]BUsCBtTEKScåÌRK¶ZSM4? BUO£JCKSNoKS?
TE=4OPL£B9æ;KSL^q�OP?AÓ"ç'M�OPu4T9M4NoBYTUNEM4? uÆJA=6c$dAO^?AuÆ=6?/JÜTU\AKÑLPK�c�c�=`NEK�ã
eAO^NEK�B9=
BYTUNEM4?Auw=4BEBYeAc$dCTEOPM�?9NEKSu�=4NEJAOP?AuXTU\AKnNUK�L^=6TUO^M4? BU\AO^d9Ý�KaTtÌnKSKS?ITU\AK.BYTUOPâ�? K�BEBSv6æ;K�LPq�O^?CÓ"ç'M�OPu4T�JA=4c$dAOP? uw=4? J9=6O^N
JA=4c�d OP?Au�ZSM
KSà¶ZaO^KS?
TEB�8':>\AO^B.=�BUBUeAc$dCTEOPM�?ÑO£B>NUK�=4BUM4? =4ÝAL^KXVWM4N.\ M4c$M4u�KS?AK�M4e BnBtTENUe/Z�TUe NUK�BnBUe Z[\È=4B>Ý�K�=4c$B�v
dAL£=+TEK�B9M�NoBU\AKSL^L£B9Ì.OPTU\Ë=�Z�TEe =+TEM4N[B¶×ØBUe Z[\Ù=4BIdAO^KSÞSMCZSKSN[=6c$O^Z¶d =+T[Z[\AK�B[Û;KScoÝ/K�JAJCK�JèOP?Ë=`c�=6?A?AK�NoBUM`TU\/=+T
c$MCJCKSL£BwÌ.OrTE\mc�=+TEKSNEO^=4LªdANEM4d�KSNUTUO^K�BlÌ.\AO£Z[\ÏJCMÑ?AM6T;q+=6NEsÈ=�ZaNEM�BEB>TU\ KoNEKSu�OPM�?ÆM6V'TE\AK�=�Z�TEe =+TEM4N[B�=4NUK9u�M�M�J
=6d dANUM!fCO^c�=+TUO^M4?/BS8

:>\AK]TU\AK�M4NEKaTUO£ZS=4LnZSM4?
TUNEM4LRNUK�BYe LrT[BIÌnK]dANEK�BUKS?
T$=6NEK]q+=6L^O^JÙVWM4N$BYsCBYTUK�c$BoÌ.OPTU\ÐÝ�M4e ? JCK�JÐM4Ý BUKSNEq+=+TEOPM�?
M4d�KSN[=+TEM4N[BS8È_�O^? ZaK]ZSeANENUK�?�TIBUKS?/BYO^?AuÆJCK�q
O£ZaK�B1s�OPK�L^J�M�Ý BUKSNEq!=6TUO^M4?�M4d�KSN[=+TEM4N[B�TU\ =6T�=6NEK�JCO£BUZSM4?
TUO^?�eAM4e B9OP?
? =6TUeANEK4v
ÌRKlNUKSVWKSNRTU\AK�NUK�=4JCK�N'TUMoKaf�TUK�? JCK�J¶NUK�BYeALPTEB�NUK�u�=4NEJCO^?Au1eA?�Ý�M4eA?/JCK�J�M�Ý BUKSNEq!=6TUO^M4?�M�d/K�NE=6TUM4N[B'O^?mÔPÕ6v

éYê2ëtì"ëYí[î�ï�ðwì�ñ!ò!ò6ó�î�ô�ëtõwö«÷Xò+í[î�ô,øaùXô"ð�ë'ú�û ü4û�ý�ö«î�þ+ó�î�ïtë�ÿ��.ïtë�ó�� ü�ïtö«ët÷Sô�ö �+ï�ê,ëYì�ëYí[î"ï�ðlñ!÷!õ!ëtî���î�í[÷aô�ìªýªþ�ü�ÿ�ê�þ��
	�������	���� 5 ��������.í[÷�õwý�þ/ü!ÿ�êÈþ��
	��������	���� 5 ��� 5 ����û����ð!ó�÷!ë�����	 5 	
��� 5 ������	������6þ6í������ 	 5 	
��� 5 ��� 5 �������6ë"!Xí[ö$#��CðSô�ø+í[÷&%Sì('�ëtó�ìYû ÷!ïtì"ñ
û ëtõ!ñ) ��ð!ó�÷!ë�����	 5 	
��� 5 �����������&�6þ6í������ 	 5 	
��� 5 ��� 5 �������6ë"!Xí[ö$#��Cî"ïtõ!ë"#«î"ó�ì*'�ëtó�ìUû ÷!ïtì"ñ�û ëYõ�ñ
Õ



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
1998 2. REPORT TYPE 

3. DATES COVERED 
  00-00-1998 to 00-00-1998  

4. TITLE AND SUBTITLE 
Convergence of Approximations in Feedback Control of Structures 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
North Carolina State University,Center for Research in Scientific 
Computation,Raleigh,NC,27695-8205 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 
The original document contains color images. 

14. ABSTRACT 
see report 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

18. NUMBER
OF PAGES 

15 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



_�K�Z�TUO^M4?`y 8 h+Ö"8�äÜK9=6L£BYM�=4BEBUeAc$Kw? M�d�KSN[BUO^BYTUK�?�T.KSf�M�u4K�?AM4e BRVWM�NEZSKwO£BX=�Z�TUO^?Au$M4?ÑTU\ K9BYsCBYTUKScß=6? J]TU\�e BXÌRK
=6NEK9O^?
TUKSNEK�BYTUK�J`O^?Ï=6d dALPO£ZS=6TUO^M4? B�O^?ÆÌ.\AO£Z[\`TU\AK$BYTUNEe Z�TEeANUKoM4N;=4ZaTUe =6TUM4N[BXBYTE=4NYTwÌ.OrTE\Ï=]JAKaVWM4NEc�=+TEOPM�?m=6? J
q�OPÝ NE=6TUK�BlTUMÈ=�BtTEK�=4JAsÆBtT[=+TUK�89:>\AO£B�O£B1=6L£BUM]e BUKaVWeAL�O^?Ü=4dAdAL^O^Z�=+TEOPM�? BlÌ.\ KSNEKITE\AK�BUsCBtTEKSc O£B;BYeAÝAátK�Z�TEK�JmTUM
=6?ÏOPc$dAe L^BUOPq�KIVWM�NEZSK48,+ M4N;BYsCBYTUKSc�BwÌ.OPTU\ÜKafCM4u�KS?AM�e BlJCO£BYTUeANEÝ =6?/ZaK4v�TE\AK�TU\AK�M4NEs�O£BwLPK�BUB;ZSM4c$dAL^KaTUK�ÝAeCT9=
?�eAcIÝ�KSNªM6VAZaM�c$dAeCTE=6TUO^M4? =4L6O^?
q�K�BYTUO^u�=6TUO^M4? B�\ =!q�K'Ý/K�KS?9Z�=6NENUO^K�JwM4eAT2M4?1BUs�BYTUK�c�B,Ì.OPTU\1d�KSNEOPMCJCO£Z'KafCM�u4KS? M4e B
VWM4N[ZaK�BS8`äÜK]NEKaVWK�NITE\AK]NEK�=�JCKSN9TUMËÔ h�ÖnVWM4N�=mBUeAc$c$=4NUsÏM6VXNEK�BUeALPTEB1VWM�NoO^?Cb ? OrTEKÑ=6?/J�b ?AOPTUK�JCOPc$K�? BYO^M4?/=6L
ZaM�?
TUNEM4L�M6V�BUsCBtTEKSc�BnÌ.OrTE\Ñd�KSNEO^M�JAO^ZwKafCM�u4KS? M4e BnJCO£BtTEeANUÝ/=6? ZSK48'kXeAc$K�NUO£ZS=4L�ZSM4?Cb/NUc�=+TEOPM�?]O^?�q4M4L^q�OP? uoÎ.-wF
ZaM�?
TUNEM4L�M6V�TU\AO^?�Zas�L^OP? JANUO£ZS=4L�BU\AK�LPL£B'Ì.OPTU\oTUN[=6? BUOPK�?
T'=4? J�d/K�NUO^MCJCO£ZRKSfCM4u4K�?AM4e/B�JAO^BYTUeANEÝ =4? ZaK�B�Z�=6?�Ý/K>VWM�eA? J
O^?�Ô ÚCv�//v j!Ö�80+AM�N.KafCd/K�NUO^c$KS?
TE=4L,=6? JÑ?�eAc$KSNEO^Z�=6L�NEK�BUeALPTEB>M6V'ZaM�?
TUNEM4L�M6V�dAL£=+TUK1BUsCBtTEKSc�BSvABUKSK¶Ô y!Ö�8

Ê�?Ï_�K�Z�TEOPM�?Ïh$ÌnKoJCO£BUZSe BEB.TU\ Ko=6Ý/BtTENE=�Z�T�BUsCBtTEKSc =6? JÆOP?
TUNEMCJCe ZSK1TU\AK�c$M6TEOPq+=+TEOP? u¶KafA=6c$dAL^KIÌ.\ O^Z[\ÆO£B
ZaM�?
TUNEM4L'M6VnTUN[=6?/BYq�KSN[BYK�q�OPÝAN[=+TEOPM�? B1M4V>=ÈÝ�K�=4c =4B9dANUK�BYK�?
TUK�JÜO^? Ô h+Ö"8ÑäÏK�TE\AKS?ÙBUeAc$c�=6NEOPÞ�K$NUK�BYeALPTEB1VWM4N
O^?Cb ?AOPTUK1JCO^c$KS? BUOPM�? =6L�ZaM�?
TUNEM4L�OP?`_�K�ZaTUO^M4?�ÚA821XdAd NUM!fCO^c$=6TUO^M4?,v�Î.-wF ZaM�?�TENUM�L/=4? J�TE\AK1JCKaT[=6O^LPK�J¶dANEM�M6V2M4V
Î,K�c$c$=$y 8 hoM6V.ÔPÕ�Öª=6NEK;u4O^q4K�?]O^?`_CK�Z�TEOPM�?3/ 8
4 57638,Á�Â291ÇnÁ;:=<>82Á.?A@
GRM4?/BYO£JCKSN>TE\AK9=6Ý/BtTENE=�Z�T.BYK�ZaM4?/J�Ó"M�NEJAKSN;×WO^?ÈTUO^c�K!Ûnq+=6NEO^=6TUO^M4? =4L�BUsCBtTEKScBDCE ×�FYÛ
GIHKJ�LNM
O LQPSR D ×0TE ×UFYÛ�GVHnÛ�PSRXW4× E ×UFYÛ�GVHnÛZY\[^]_Z` ×�FYÛ�GVHba L M O LE ×�i�ÛZY EKc G TE ×�i�Û0Y E WdG ×"hC8^Õ�Û

Ì.\AK�NUK>ReW�=4? JfR D =6NEK¶BYK�BUã
eAO^LPO^?AK�=6N1VWM�NUc�B1VWNEM4chgjikg TUMÜG Ln8ÆÎ2KaTlg =6? Jfm Ý�KÑZSM4c$dAL^Kafè7XO^LPÝ�KSNUT
BUd =4ZSK�B$Ì.OPTU\ng ZaM�?�TEOP?�eAM�e BULPsÙK�cIÝ�K�JAJAK�J�OP?om ×WO"8 K48^vqpsrNp
tvu;w�pxrNp L Û�vnVWM4NEc$OP? u�=fywK�LrVØ=4? JËTUNEOPdAL^Kg{z |}m~z |�g��¶×WVWM4N;JCKaT[=6O^L^B�NEKSu�=4NEJAOP?Au>ywK�LrVØ=4? JÈTENUO^dAL^K�B�v�BUKSK�Ô xCv�g+Ö½Ûa8w7lKSNEK�gd�o=4? JQm��I=6NEK1TU\ K�JCe/=6L
BUd =4ZSK�B.TEM3g =6? J�mèv�NUK�BYd�K�ZaTUO^q4KSL^sÈ=6? J�m O^B�O£JCKS?
TUOPb K�JÆÌ.OPTU\�mk�;TE\ANUM�eAu4\ÆTU\AK�F.OPK�BYÞoc�=6d,8;äÜK9TE=4@4K
TU\ K9JCe =6L^OPTts¶dANEM�JAe Z�T BI� G � J�L.M���LËM4?�gd�qi3g TUM�Ý�K;TU\ Kwe ?AO^ã
eAK1KSf�TUKS?/BYO^M4?�Ý�sÑZaM�?
TUO^?
e OrTts¶M4V2TE\AK9BUZ�=6L£=6N
dANEMCJCe Z�T B"� G � J t M6Vbm JCKSb ?AK�J�M4?Sm�ikg¶8m:>\�e B�vªTE\AK]K�LPK�c$KS?
TEB����Q��gd�¶\ =!q4K$TE\AK]NEKSd NUK�BYK�?�T[=+TEOPM�?���6×U��ÛZY B ����GI��JVL.MxO L.82+ eANYTE\AKSNEc$M4NEK4vA=�BUBUeAc$KlTE\ =+T.TE\AK;KScoÝ/K�JAJCO^?Aul�'VWNEM4c�gÒO^?�TEMlm O£B.ZaM�c�d/=4Z�T�vA=6? J
TU\/=+T.TU\ K9BtTEOrâ�?AK�BEBXBUK�BEã
eAOPL^O^?AK�=4NRVWM�NUc�R W O£B�g;Ó�ZaM�?�TEOP?�eAM�e B�v
d�M�BUOPTUO^q4K1=6? JÈBUs�c�c$KSTUNEO^Z4vCO�8 K48^v

×�79Õ!Û � RXW+×�r�GIHnÛs��u��sW2� rN� LQ� H�� L.v�VWM4NXBUM4c$Kq�sWA�ÑL F ×�g1Ó�ZSM4?
TUO^?�eAM4e B[Û
×�7�h�Û ���&RXW+×�r�G�r�ÛK��� D � r.� D LXvÑVWM�NXBYM�c$K�� D�� i ×�g1Ó"K�LPL^OPdATUO£Z�Û
×�7lÚ
Û RXW6×�r�GIH>ÛZY RXW4×�H�G�r�Û ×ØBUs�c�c$KSTUNEO^Z�Û 81lBEBUeAc$K;VWeANYTE\AKSN>TE\ =+T.TE\AK9JA=4c�d OP?Au�VWM�NUcjR D \ =�BnTU\AK1dANEM4d�KSNUTUO^K�B
×�7b/�Û � R D ×�r�GIHnÛs��u�� Q � rN� LQ� H�� L.v�VWM4NXBUM4c$Kq� Q �ÑL F ×�g1Ó�ZSM4?
TUO^?�eAM4e B[Û
×�7�j�Û ���&R D ×�r�G�r�ÛK������� r.� D LXvÑVWM�NXBYM�c$K��
� � i ×�g1Ó"K�LPL^OPdATUO£Z�Û 8+ANEM4c TE\AK�ZaM�?�TEOP?�eAOPTts`dANEM4d�KSNUTUO^K�B�×Ø7IÕ�Ûw=6? JË×Ø7�/
Û�v2ÌRK�M4ÝCT[=6O^?mM�d/K�NE=6TUM4N[B¡ dW&G�  D �f¢w×�gZG�gd��ÛwJCKab/?AK�J

Ý�s B   W r�GIH^J�L M O L Y R W ×�r�GVHnÛ�G¤£�r�GVHo�3gB   D r�GIH^J�L M O L Y R D ×�r�GVHnÛ�G¤£�r�GVHo�3g�G ×"hC8«h4Û

=6?/J]\AK�? ZaK9=4?ÑK�ã
eAOPq+=4LPK�?�T.VWM�NUcoeAL£=+TUO^M4?ÑM6V.×�hA8PÕ!Û�O£B.u�OPq�KS?]Ý�sCE ×�FYÛ�P¥  D TE ×UFYÛ�P¥  W E ×UFYÛ�Y}]_�` ×UFYÛ OP?�g �E ×Øi
ÛZY E c G TE ×Øi�Û0Y E Wd¦ ×"hC8 Ú�Û

h



y

y b

h

1

2

w

+�OPu�eANEK�Õ¨§RGn=6?
TUO^L^KSq4K�N>Ý/K�=6c Ì.OPTU\ÈdAO^KSÞ�MCZaKSN[=6c$O£Zld/=+TEZ[\Èd =4OPN�8

:>\AK;ZaM�?�TENUM�L/M�d/K�NE=6TUM�N ]_ §s©ª|hg���Ì.\AKSNEKK© O^BRTU\ K;ZSM4?
TUNEM4L�O^?AdAeCTXBUd =4ZSK�O£BRTts
d O^Z�=6L^LPs�eA?�Ý�M4eA?/JCK�JÑJCeAK
TUMoTU\ K9JCO^BEZaM�?
TUO^?
e M4e BRu4K�M4c$KaTENUs$M6V�=4ZaTUe =6TUM4N[B�8�:>\AK;O^?AdAeCT ` ×�FYÛ^�=© e/BYe =4LPL^s�c$MCJCKSL£Bnq4M4LPTE=4u4K�OP?Ad eCT.TUM
TU\ K9=4Z�TEe =+TEM4N[BnOP?`BUc$=4NYT.c�=+TEKSNEO^=4L,BtTENUe/Z�TUe NUK1=6d dALPO£ZS=6TUO^M4? B�8

:>\AKlBUsCBtTEKScß×�hC8^Õ�Û'M4N¤K�ã�e OPq+=6L^KS?
TELPsÈ×�hA8 Ú
Û'=6NEO^BUK�B¤OP?$TE\AKl=6Ý/BtTENE=�Z�T'VWM4NEcIe L^=6TUO^M4?�M6V�d =4NYTEO^=4L JCOPâ�K�NUK�?
TUO£=6L
K�ã
e =6TUO^M4? BXu4M+q4K�NU? OP?Au�BUc�=6NUTlc�=+TUK�NUO£=6LªBtTENUe ZaTUeANEK�B�8.:2M]OPL^LPe/BtTENE=6TUK4v�ZaM�? BUO^JCK�N.TU\ K9TUN[=6?/BYq�KSN[BYK;q�OPÝ NE=6TUO^M4? B
M6V1=�\AM�c�M�u4K�?AKSM�e B$Ý/K�=6c Ì.OrTE\ LPK�?Au6TE\¬«6vnTE\AO^Z[@�?AK�BUB®,v>Ì.O£J�TU\�¯!v>L^OP? K�=6N�c�=�BUB¶JAKS? BUOrTts¬°/v^±¤M�eA?Au³² B
c$MCJCeAL^e BK´ =4? J]æ;K�LPq�O^?¶ç'M4O^u6T.JA=6c$dAO^?Auµ�
¶;801lBEBUeAc$KlTE\ =+T.=Id/=6O^NRM4V2O^JAKS?
TUO£ZS=4L�d OPK�ÞSMCZaK�NE=4c�O£ZXd/=+TEZ[\ K�B
=6NEK�Ý/M�? JCK�JmTUMÈM�dAd/M
BYOPTUK�BUO^JAK�B;M6VRTU\AK$Ý�K�=4c ZaM+q�KSNEOP?Au]TU\AK$NEKSu�OPM�?�·¸W=u¹·ºu¹· D ×ØBUKSKl+�OPu�eANUK�Õ�Ûa8oäÜK
JCK�?AM6TEK'TU\AKZ±¤M4eA? u³² B,c$MCJCeAL^e BSv+L^O^?AK�=4N2c�=4BEB2JCK�? BUOrTts�v�TE\AO£Z[@
? K�BEB2=6?/J1JA=6c$dAO^?AulZSM
KSà¶ZaO^KS?
TªM4V
TE\AK�d/=+TEZ[\ K�B
Ý�s�´K»x¼�GI°�»x¼�G��»x¼>=4? Jl�
¶�½�¾!v
NEK�BUd/K�Z�TUO^q4K�LPs�8'Gn=4?
TUO^LPK�q4KSN�KS? J¶ZSM4? JAOrTEOPM�? B�=4NUKX=�BUBUeAc$K�J$Ì.OPTU\$TE\AKXbAfCK�J$KS? J
=+Td·ºY i`=6? JÜVWNEKSK¶K�? Jè=+Td·ºY¿«68�:ªNE=4? BUq4KSN[BUK$JAO^BUdAL£=4ZaK�c$KS?
TEB1M4V>TU\AK¶Ý�K�=4c Ì.O^L^L�Ý�K]JCKS? M6TUK�J�Ý�s E
=6?/JÜ=4OPN9J =6c$dAO^?AuÆZaM�Kaà¶ZSOPK�?�T1Ý�s��sÀ
8>+AM�NEZSK$=4? JÜc$M4c$KS?
T9Ý =4L^=4? ZaO^?AuÈs�OPK�L^JAB1TU\AK¶BYTUNEM4?Au�VWM�NUc M4VRTE\AK
K�ã
e =6TUO^M4?�×ØBUKSK¶Ô h�Ö,VWM�NXJCKaT[=6O^L^B>O^?�TU\AK9JCK�NUO^q+=+TEOPM�?/ÛRÌ.\AO^Z[\ÈÌ.\AK�?ÈÌ.NUOPTYTEKS?�OP?ÈÌnK�=6@¶VWM4NEc O^BXu4O^q4KS?ÑÝ�sÁºÂc\ÃZÄ°NÅ D EÅ F D rµP\Æ´�Ç�Å D EÅ · D Å D�rÅ · D PªÈ� ¶ Ç�Å Q EÅ · D Å F Å D�rÅ · D PS� À Å EÅ F r>É�×�¯
ÊfË+Û »s¼ Å DsrÅ · D�ÌµÍ ·lY iÎG ×"hC8 /
Û
VWM4NX=4LPL�r��3mÆDÏ ×�i�GI«�Û�vCÌ.\AK�NUK m DÏ ×Øi³G"«�Û2YÑÐ¨r��Îm D ×Øi³G"«�Ûs� r�×Øi
ÛZYnrXÒ�×Øi
Û0Y¦iXÓ ¦ ×"hC8«j4ÛÔ�eAKITEM�TU\AK�dANEK�BUKS? ZSKoM4V¤TU\AK$d =6TEZ[\AK�BSv�TE\AK$LPO^?AK�=4N;c$=�BUBwJCK�? BYOPTts Ä°�×�·AÛAY\°��¯ZP¦h�¯�°�»s¼��»s¼�ÕD»s¼+×U·AÛlO£B
dAO^K�ZSKSÌ.O£BYK]ZSM4? BYTE=4?
T9Ì.OrTE\èTU\AK�Z[\ =6N[=4ZaTUK�NUO£BtTEO^ZoVWeA?/Z�TUO^M4?fÕ�»s¼+×�·AÛ1e/BYK�JÜTUMÆO£BYM�L^=6TUK�d =6TEZ[\ÙZSM4?
TUNEOPÝ eCTUO^M4? B�8
7XK�NUK Æ´,Ç�×�·AÛ Y ´  Q�¯

Õ�h P h¨¯
Ú ´ »s¼�Ö Q Õ »x¼ ×�·AÛ

È� ¶ Ç�×�·AÛ×Y � ¶  Q ¯
Õ�h P h¨¯

Ú � ¶ ½�¾ Ö Q Õ »s¼ ×�·AÛ ×"hC8 y�Û

=6?/J Ö Q Y´×�eØ6hbP¬Ù»s¼aÛYQÚÉº/Q�Ø6gA8
:>\AKnKaf�TUK�NU?/=6LCc$M4c$KS?
T.×�¯
Ê Ë Û�»s¼�JAKSd�KS? JAB�M�?ITE\AK>q4M�LrT[=6u4K�BªBUeAdAd LPO^K�JITUMwTU\ KRTtÌnMwd =+T[Z[\AK�B�8.Ô�KS? M6TUO^?Au

TU\ KlM4eATUKSNR=6? J$O^?A?AK�N�d =6TEZ[\�q4M�LrT[=6u�K�B�Ý�sµgeW4×�FYÛ¤=4? J=g D ×�FYÛav�NUK�BYd�K�ZaTUO^q4KSL^s4v4TU\AK�Kaf�TUK�NU?/=6LAc$M4c$K�?�TRO^B�u4O^q4KS?
Ý�s

×�¯
Ê Ë Û�»s¼ÚYªÉÚÛqÜZÕ�»s¼!×�·AÛ�Ô$gXW6×�FYÛNÉfg D ×UFYÛ�Ö=G ×"hC8Hx6Û

Ú



Ì.\AK�NUKqÛ Ü YÑÉ W
D ´^»s¼
¯ Í Q W+×�dP�Ù»s¼aÛXJCKSd�KS? J BXM4?ÈTE\AK9dAO^KSÞ�MCZaKSN[=6c$O£Z;c�=+TUK�NUO£=6L2dANUM�d/K�NYTEOPK�BS8XGRM4e dALPK�J�TUM

TU\ K9BYsCBYTUKSc =6NEK�TE\AK9ZS=4?
TUO^LPK�q4KSN>Ý�M4eA?/JA=6NEs]ZaM�? JCOPTUO^M4? B

E ×�F�GUi
Û0Y Å EÅ · ×UF�GUi
Û0Y¦i³GÝÊ Ë ×�F�G"«�Û0Y ÅÅ · Ê Ë ×UF�G"«�ÛZY¦i ×"hC8 g�Û

=6?/J]O^?AOPTUO£=6L2ZSM4? JCOPTUO^M4?/B E ×Øi³GI·AÛ0Y E c ×�·AÛ�G Å EÅ · ×�i�GV·CÛ0Y E W ×U·CÛ ¦ ×"hC8 z�Û

7XK�NUK,ÊfËIO^B.TU\AK1O^?
TUKSNE? =4L�c�M�c$KS?
T.NUK�BYeALPTE=4?
T>Ì.OPTU\ÈKSf�d NUK�BUBUOPM�?

Ê¥Ë¡YÞÉ Õ¯fß Æ´�Ç�Å D EÅ · D PàÈ� ¶ Ç�Å D EÅ · D Å Fsá ¦
:ªM]=6Ý BYTUN[=4ZaTUL^s�VWM4NEcIeAL£=+TEK1TU\AK�ÌnK�=6@ÑVWM4NEc ×�hA8 /�Û�v�LPKST�g¿Y\m DÏ ×�i�G"«�Ûl=6? J�mhYÞâ D ×�i�GI«�Û�8wÊ�T�NEK�=4JAOPL^s

VWM4L^L^M+ÌXB>VWNUM�c BYTE=4? JA=6N[J`_�M4Ý�M4L^KSq]TU\AK�M4NEs�TU\/=+T¡g O£BXZSM4?
TUO^?�eAM4e BUL^s4v JCK�? BUKSL^s�=4? JÈZaM4c$d =�Z�TELPsÑKScIÝ�K�J JCK�J
O^?Îm =6? J]\AKS? ZSK�Ì.OPTU\3m VWM�NUc�B>=µywKSLPVØ=6? J¶TUNEOPdAL^Kqg¹z |ãmäz |ãgd�68N+ M4Nbr�GIHn�3mèvCJCKSb ?AKwTU\AKqm OP?A? KSN
dANEMCJCe Z�T.TEM$Ý/K B r�GVH^J t Y Á Âc °��¯xr³H Í ·�G
=6?/J¶VWM�NAr�GIHo��g�vCTE\AK9BtTEOrâ�?AK�BUBX=4? J�JA=6c$dAO^?Au�BYK�BUã
eAO^L^OP?AK�=6N>VWM�NUc�B.=6NEK;JCKab ? K�J�Ý�s

ReW+×�r�GVHnÛ×Y Á Âc Æ´,Ç�×�·AÛ Å DsrÅ · D Å D
HÅ · D Í ·
R D ×�r�GVHnÛ×Y ÁfÂc È� ¶ Ç�×�·AÛåÅ DsrÅ · D Å D�HÅ · D�Í ·,PS� À ÁºÂc r�H Í · ¦ ×�hA8PÕ�i�Û

:>\AK9ZSM4?
TUNEM4L�M4d�KSN[=+TEM4N�]_ §s©ª|hgd�;O^B.u�OPq�KS?ÑÝ
s

[^]_Z` ×�FYÛ
GIH a L M O L Y ÁfÂc ×�¯
Ê Ë Û�»s¼ Å D
HÅ · D Í · ¦ ×�hA8PÕ�Õ�Û

7XK�NUK�©¹Y¦L F =6? J]TU\ K9q4K�Z�TUM�N ` ×UFYÛ^�=© NEKSd NUK�BYK�?�T[BRTU\AK1TEOPc$K1q+=6NEs�OP? u�q�M4LPTE=4u4K�TUM$TU\ K1OP?A? KSNl=4? J�M4eCTEKSN
d =6TEZ[\AK�BS8N+�OP? =4LPL^s4v�ÌnK�JCKSb ?AK�TU\AK�mÆDÏ Ó"K�ã�e OPq+=6L^KS?
TnOP?A? KSNndANUMCJCe/Z�TRM�?®g e BYO^?AuITU\AKwBtTEOrâ�?AK�BEB>BYK�BUã
eAO^L^OP?AK�=6N
VWM4NEcÈvCO�8 K48^v BI� G � J�LfYnReW6× � G � Ûa8

Ê�TÑZ�=6? Ý�KmK�=�BYO^L^sËBU\AM+Ì.?ÍTU\ =6T¶TU\ KÏBUK�BEã�e OPL^OP? K�=6N¶VWM4NEc$BÏ×�hA8PÕ�i�Û$BE=+TUO£BYVWs¬×�79Õ�Û�Ó[×�7�j�Û¶=6?/J�TU\�e B�TE\AK
ÌnK�=6@IVWM4NEc ×"hC8 /
Û�Ì.OPTU\¶ZSM4NENUK�BYd�M4? JAOP?Au;Ý�M4eA?/JA=6NEsÑ×"hC8 g�Û'=4? J�OP?AOPTUO£=6L�ZaM�? JCOPTUO^M4? B�×�hC8 z�Û�Z�=6?$Ý�K�=6Ý/BtTENE=�Z�TUL^s
VWM4NEcIe L^=6TUK�JÑe BUOP? uÈ×"hC8^Õ�Û;×ØK�ã
eAO^q!=4LPK�?
TUL^sm×�hA8PÕs/
ÛYÛa8

:ªM`M4ÝCT[=6O^?�=�b/NEBYT9M4N[JCKSN;VWM�NUcoeAL£=+TUO^M4?�M4VRTE\AK]BUs�BYTUK�c ×"hC8^Õ�Û$×WM�N9K�ã
eAO^q+=6L^KS?
TUL^sË×"hC8 Ú�ÛUÛ1=6c$KS?/=6ÝAL^K$TUM
BUKSc$OPu�NUM�eAdè=6? =4LPsCBUO^B1=4? JèZaM�?
TUNEM4L'c$KaTE\AMCJCM4L^M4u�OPK�BSvªÌRK]JAKab ?AK¶TU\AK¶d NUMCJCe ZaToBUd =4ZSK�B¡æ�Yçgjikm =6? Jè¬Y�g{i3g Ì.OPTU\È?AM�NUc�B p4×�rDW�G�r D Ûxp Dé Y p
rDW¨p D LQPêpxr D p Dtp4×�rDW�G�r D Ûxp Dë Y p
rDW¨p D LQPêpxr D p D L ¦
Ê�TIZS=4?ÏÝ�K�NEK�=4JAOPL^sÆq4K�NUOPb K�JÆTE\ =+T1TE\AK�BUK$dANUMCJCe/Z�TIBUd =4ZSK�B;=6L£BYM�VWM�NUc =�ywK�LrVØ=4? JÏTUNEOPdAL^K=è¹z |ìæíz |¤èK�+v
Ì.\AK�NUKqèÚ�bY�gîi�gd�68¤:>\AK9ZSM4?
TUNEM4L�M4d�KSN[=+TEM4N>O£BnTU\AK�?�NEKaVWM�NUcoeAL£=+TUK�JÑ=�B

_�` ×�FYÛ2Y�ïð i]_Z` ×�FYÛ=ñò G
=6?/J]ÌnK9JCKab/?AK9=$BYK�BUã
eAO^LPO^?AK�=6NnVWM4NEc�Rk§�èoi3è¬| G LËÝ�sR'×�óAG�ô;ÛZYªÉ B r D GIHZW
J�LQPSRXW4×�rDW�GVH D Û�PSR D ×�r D GIH D Û/



VWM4NqóoY ×�rDWåG�r D Û
G�ôÞYÒ×UHZW&GIH D Ûb��èl8.:>\�e B�vAVWM4N¡õ/×UFYÛ^YÒ× E ×�FYÛ
G�TE ×�FYÛUÛ�v/TU\AK�BYK�ZaM4?/J�Ó"M�NEJAKSNXBUs�BYTUK�cå×"hC8^Õ�Û
VWM4NEcIe L^=6TUK�JÑO^?Ñb/NEBYTYÓ�M4N[JCKSNRVWM4NEc O£BB Tõ ×�FYÛ
G�ô�J ë M O ë P¥R'×�õ/×UFYÛ�G�ô;Û0Y B _�` ×�FYÛ
G�ô�J ë M O ë G £�ôª�3èõ�×Øi�Û0Ynõ c Y´× E^c G E WSÛ ¦ ×�hA8PÕ!h4Û

:>\AKµè¤Ó�ZaM�?
TUO^?
e OrTtsÈM6V^RÙ=6? J�è¤Ó�KSL^L^OPdCTEO^ZSOrTtsÈM4V�R'× � G � Û2P�ö BV� G � J é VWM4Nqö � i]Ìn=�B�JCKSTE=4OPL^K�JmOP?�Ô hAv�d,8PÕ�i4z6Ö"8
:>\AO£B.u4e/=6N[=6?
TUK�K�B�TU\AK1KSf�O£BYTUKS?/ZaK;M6V�TU\AK1M�d/K�NE=6TUM�N ] î�3¢�×�è�G�èK��ÛRu4O^q4K�?ÑÝ�sR'×�óAG�ô;Û�Y¹[d] dóAG�ô�a ë MxO ë ¦
:ªM�Ì.NEOPTUK¶×�hA8PÕ!h4Û�OP?`=4?�K�ã
eAOPq+=4LPK�?�TXBYTUNEM4?AuoVWM4NEcÈvAÌnKwNEK�BYTUNEO£Z�T ]  TUM�TU\AK9BUsCBtTEKSc M4d�KSN[=+TUM�N

JCM4cl ÞY¹÷�×�rDWåG�r D Û^�Îæk� r D �Qg0G� dW
rDW0PS  D r D �Îmºø
 ÞY}ïð i ÇÉb dWùÉb  D ñò G ×�hA8PÕ�Ú�Û

Ì.\AK�NUK�  W G�  D =6NEK�JCKSb ?AK�J]O^?Ï×"hC8«h4Û�8�Ê�TXBU\AM4eAL£J¶Ý�Kw?AM6TEK�J�TE\ =+Tb  O^BRTU\ Kw? KSu�=6TUO^q4K�M6V,TE\AK�NEK�BYTUNEO£Z�TUO^M4?]TUM
JCM�cµ ÒM4V2TU\ K1M4d�KSN[=+TUM�NÑ] ÒBUM�TU\ =6T�R'×�óAG�ô;ÛZY B Éb dóAG�ô�J é VWM�NAóo�`JCM�cl lG�ôÞ�Îè�801 BYTUNEM4?AuoVWM4NEc M4V
TU\ K9=6Ý BYTUN[=4ZaT.BUsCBtTEKSc c$MCJCK�L�×�hA8PÕ!h4Û�O^B.u�OPq�KS?�Ý�sTõ/×�FYÛ Y  ,õ�×�FYÛ�P _^` ×UFYÛ OP?�èÚ�õ�×Øi
ÛÝY õ c ¦ ×�hA8PÕs/
Û

ú'fCO£BtTEKS? ZSK4v�eA?AO£ã
eAKS? K�BEB1=6? JÏZaM4?
TEOP?�eAM�e B;JCKSd�KS? JAKS? ZSK�M�?ÏJA=6TE=ÑM6VRTU\AK$BYM�LPeATUO^M4?ÏTUM�×�hC8^Õ�ÛlÌ>=4B�b N[BtT
dANEM+q4K�?ÏO^? Ô z6ÖR=6? J�Z�=6?è=6L£BYMÈÝ�K�VWM4e ? JÜOP?¦Ô h�v¤GR\ =6dCTEKSN,/4Ö"8®+AM4N9TU\AK$b N[BYT9M4N[JCKSN;VWM�NUc M6VnTU\AK]BUsCBtTEKScÈv
KafCO£BtTEKS? ZSK9=6? J�eA? O^ã
eAK�?AK�BEB.M6V�TU\ K9BYM�LPeCTEOPM�?�TUM4u�KaTE\AKSN.Ì.OPTU\`OPTEB.K�ã
eAOPq+=4LPK�? ZaK;TEM$TU\AK9BUK�ZSM4? J�M4N[JCK�N.ÌRK�=6@
BUM4L^eCTUO^M4?È=6NEK;dANUK�BYK�?
TUK�JÑO^?�Ô h�v z+Ö"8

û ¿,ÀÎümÀ`É�Á.?ãý Éx@ì?lÀ38�ÉaÃoÀ39,þnÿÒÃ�À�Á�Â'Ã�þ
:>\AKm=4Ý BYTUN[=4Z�T¶c$MCJCK�Lo×�hA8PÕ!h4ÛÈ×ØK�ã
eAO^q!=4LPK�?
TUL^s ×�hA8PÕs/
ÛUÛ$O^B¶e BYKSVWeALwOP?¦=4dAdAL^O^Z�=+TUO^M4?/B�Ì.\AKSNEKÈTU\ KmBtTENUe/Z�TUe NUK
eA? JAKSNEu4M�K�BROP? OrTEO^=4L,JCKaVWM�NUc�=+TEOPM�? B>=6? J]q�OPÝAN[=+TEK�BRTUM�=�BtTEK�=�JCs¶BtT[=+TEK48�GRM4?
TUNEM4L�c$KaTE\AMCJABnVWM4NnTE\AO^B.Z�=4BUKw=4NUK
JCK�BYO^u4?AK�J¶TEM¶=+TUTUKS?�e =6TUK;M4? LPs�TE\AK;TUN[=6?/BYO^KS?
TXBtT[=+TEKwNEK�BUd�M4? BUK�B�8

:>\AKÈM4eATUdAeCT�M�Ý BYK�NUq+=6TUO^M4? B�O^?ÐTE\AK`M4Ý BUKSNEq+=+TEOPM�?ËBUd =4ZSK�� =4NUK�u4O^q4K�?ÐÝ�sSõ����ÎY���õ�×�FYÛoÌ.\AK�NUK��Ñ�¢�×�æ�G	�;ÛwO^B;Ý�M4e ? JCK�J,8�1�B1=6L^NUK�=4JCsÈ?AM4TUK�J,v�TU\AK$M�d/K�NE=6TUM4N
�ÐO£B;M6V½TEKS?ÜeA?�Ý/M�eA? JCK�JmO^?Ü=4dAdAL^O^Z�=+TEOPM�? BwÝAeCT
ÌnKÑM�?ALPsËZaM4?/BYO£JCKSNoTU\ K�Ý�M4e ? JCK�JÍZ�=4BUK]\AK�NUK�8ÐäÜKÈ=4L^BUMÜc$=4@4KÑTU\AK`BUOPc$dAL^OPVWs
O^?Auè=4BEBUeAc$dCTUO^M4?ÐTU\ =6T�TE\AK
VWeAL^LlBYTE=+TEKÎõ�Y × E G¡TE ÛoO^B�=!q+=6O^L£=6ÝAL^K¶VWM�N$TU\AK`ZaM�c$dAeCTE=6TUO^M4?ËM6VlTE\AK�VWKSK�JCÝ =4Z[@ËZaM4?
TENUM�L ` ×�FYÛa8ËÊ�?�c�=6?�s
dAN[=4ZaTUO£ZS=6L.=4dAdAL^O^Z�=+TUO^M4?/BSv¤ZSeANUNEKS?
T$c$K�=4BUeANEOP? uÏJCK�q
O£ZaK�B�ZS=4?ÐM4? LPsÙJCK�LPO^q4K�N$d =6NUTUO£=6L>BtT[=+TEK�c$K�=4BUeANUK�c$KS?
TEB
\AK�? ZaK>ZaM�c�d�KS?/BU=6TUM4N[B,coe BYT�Ý�KRO^? ZSLPe JAK�JoOP?ITU\AK>ZaM�?�TENUM�L
JAK�BUOPu�?,8ª:>\AKnNEK�=4JAKSN2O£B�NUKSVWKSNENUK�J;TUM�Ô hAv�GR\ =6dATUKSN[B
x�8«jw=6? J�g6ÖAVWM4N¤JAO^BEZae BEBUOPM�? B'NEKSu�=4NEJAOP?Au;ZaM�c$d/K�? BU=6TUM�NEB'=4? JÈÔrÕ�Ö/VWM4N�=1BUeAc$c�=6NEs9M6V�NEK�BUeALrT[B'M4?$eA?�Ý�M4eA?/JCK�J
M4Ý/BYK�NUq+=+TEOPM�?]M�d/K�NE=6TUM4N[B��'8

:>\AK]ã
e =�JCN[=+TUO£Z�VWeA? ZaTUO^M4? =4L�ÌnK¶c$OP? OPc$O^ÞSK¶O^?ÙM4N[JCK�N;TUMmJCKSTUK�NUc$O^?AK¶TE\AK¶M4dATUO^c$=4LRZSM4?
TUNEM4L�` VWM4N1TE\AK
O^?Cb ?AOPTUK1\AM�NUO^ÞSM�?�ZSM4?
TUNEM4L�dANEM4Ý LPK�c O^B�¤× ` GVõ c Û0Y Á��c Ã p���õ�×�FYÛxp D� P���� � W	� D ` ×UFYÛ���� D� Ì Í F ×ØÚ 8PÕ!j4Û

j



BUeAÝCátK�ZaT.TUM Tõ ×UFYÛ Y  ,õ�×�FYÛ�P _�` ×�FYÛõ�×Øi�ÛÝY õ c ¦
7XK�NUK�v�TU\AK�d�M�BUOrTEOPq�K4v¤BUKSLPV½Ó�=�J!átM4O^?
ToM4d�KSN[=+TEM4N��}Y ×�� W�� D�ÛYD��ê¢�× ©�G�©1ÛIO^B�e BUK�J�TEMÏBUM6V½T�ZaM�? BtTENE=4OP?�TE\AK
ZaM�?
TUNEM4L2O^?AdAeAT�81äÜK�JCMÑ?AM6T;BtT[=+TEKoNEK�BUeALPTEBlVWM4N�TU\AKob ?AOPTUK�\AM4NEO^ÞSM4?`d NUM�ÝALPK�c ÝAeCTwTU\AK�NUK�=4JCK�NlO£BwNUKSVWKSNENUK�J
TUM�JCO£BEZae BEBYO^M4?/B>OP?èÔPÕ6v :>\AK�M4NEKSc Ú 8PÕSÖ2=6? JÜÔ hAv�GR\ =4dCTUK�N�x�8«hC8^ÕaÖ�8

äÜK�b/NEBYTnu�OPq�KlTE\AK1JCKab/?AOrTEOPM�? BnVWM4N>TE\AK;d =6O^N1×U lG _ Û�TEMoÝ�K1BtT[=6ÝAO^LPO^Þ�=4ÝAL^K;=4? Jm×� lG��2ÛRTEMoÝ�K1JCKaTEK�Z�T[=6ÝAL^K
Ý�KaVWM4NEKXBYTE=+TEOP? u9=wTU\AK�M4NEKSc Ì.\ O^Z[\�Ì.\AO£Z[\$e BUK�B�TE\AK�BUKlZaM�? JCOPTUO^M4? B'TUM1u4e/=6N[=6?
TUK�KRTE\AKXKSf�O£BYTUKS?/ZaK.M6V�M�dCTUO^c�=6L
ZaM�?
TUNEM4L£BRc$O^?AO^c�O^ÞSO^?AuÆ×�ÚA8^Õ�j4Ûa8����� �"!$#%!'&(�*),+.-0/21436587�9�:l×� lG _ Û;9=<><?7�9.@BADCBE�3;<FAG7�EH9�IJ9LKM7�EHIL3 9 NOA�183H:P3Q3PR�9=<FA.<S7�TUCP583H:P7�ADC�:ZÛÑ�3¢�×UèÚ�åG�©1Û<FV8WP1BA$147XA³ 3É _ ÛZY[3?T\3?:�7�AD3F<O7�T]3PRH54CXT\3?T8A^9.7�I�IJ_`<FAD7aE?IL3b<?3Hcd9eYa:�C�VM5UCXT,èK�gf^9.h�3MhLi,A$143?:�3;3PR�9=<�A'<.Ê×� Õ¨G�j �
iU<FV8W�1UA$147�A �� �MkGlLm6n\oqpsr ��%t l ë M r u�Êª��n\u[k'vah����� �"!$#%!'&(�*),+=wx/2143O547X9�:9×U lG	�,Û9=<
<?7�9.@yAGC]EP3B@a3?AG3�W?AG7�EHIz3 9 NQA$143?:�3�3PR�9=<�A'<{7�T|CP583?:�7�ADC�:O}ç�3¢w×$��G�èK��Û<FV8WP1~A�187�AN àÉ�}B��Y[3?T\3?:�7�AD3F<�7XT�3PRF58C�T23HT(A'9.7XI�IJ_�<FAD7aE?IL3<?3?cB9eYa:�CXVM5�CXT®èÚ�ah�{� ��&8������),+.-��$NR×U lG _ Û�9=<6<FAD7aE?9�IJ9LKM7aE?IL3S7XT\@;×� lG��2Û�9=<>@�3HAD3�WHAD7aE?IL3HisA�183HTdA�183;7�I Y�3MEH:P7�9.W6�
9.W�W�7�A^9\3��?V87�A^9.C�T�   �H� P �  ªÉ � _ � n W _ �F� P�� � �,�Dõ�Y&i £eõµ�3è ×ØÚ 8PÕ�y�Û147�<~7�VqT89.�?V83UT\CXT8�DT23^Y[7�A^9���3U<?C�IJVqA^9.C�T � �¹¢�×�èK�åGVè>Û�iA çÉ _ �~n W _ � � Y[3HT23H:P7�AD3F<~7�T�3PRH54CXT\3?T8A^9.7�I�IJ_<FAG7�EHIz3�WHILC�<?3P@~ILC%C�5�<?3Hcd9eYX:PC�VM5���×UFYÛ�C�TÎæ�GVèAGVèÚ�Mi;7�T2@�A�183�CP5\A^9�c�7�I6W�C�T(A':�CXI�A$147XAOcB9�T(9�cB9LKM3H<]fD��h�����vU9=<Ya9���3?T�E?_ �` ×�FYÛZY¹É>� n W _ �?� �õ ×UFYÛ� 143?:�3y�õ/×UFYÛ0Y��w×�FYÛ"õ c NHC�:bõ c �3èK��h�~&(#%�\�n:>\ KSM4NEKSc ÚA8^Õ�O£BX:>\AK�M4NEKScßxC8 jIOP?èÔ h!Ö2=4? J�OrT[B.dANEM
M4V�Z�=6?�Ý/K;VWM�eA? J�OP?èÔPÕ�Ö�8

� 5¡ ~ ÈÂ'Ã;¢ÈÉx@ 9wÁ'ÉaÃ�À 99ÀÈÄ¤£¦ÉSÀ`É[ÁN? ý Éx@ì?lÀ38�ÉSÃoÀ39,þnÿÒÃ�À�Á�Â'Ã�þ
:>\AK�BYM�LPeCTEOPM�? B1TEMË×"hC8^Õ�Û1M�NÑ×"hC8^Õx/
Û;TUM4u�KaTE\AKSNoÌ.OrTE\èTU\AK�M4dATUO^c$=4LRZSM4?
TUNEM4L£B9u�OPq�KS?èÝ�sÜ:>\ KSM4NEKSc ÚA8^ÕÑ=4NUK
O^?Cb ?AOPTUKèJCO^c$KS? BUOPM�? =6L"8¿+AM�NÑ?�eAc$KSNEO£ZS=6L;=6d dALPO£ZS=6TUO^M4? B�vlÌnKme/BYKfy;=6L^KSNE@�OP?&=4dAdANEM!fCOPc�=+TEOPM�? B�TEMËM�ÝCTE=4OP?
BUM4L^eCTUO^M4? B¶OP?�b ?AOPTUKÏJCOPc$K�? BYO^M4?/=6LlBUeAÝ BUd =4ZSK�B=è ¥§¦ è¡¦ æm8 :>\AKmÝ =4BUK�B�VWM�N�TU\AK�BYKÆBUeAÝ BUd =�ZaK�B]ZS=6?
ZaM�? BUO^BYT.M6V�c�MCJCK�BSvABUdAL^OP? K�B�vAd/M�LPs�?AM�c$O^=4L^B�v
b ?AOPTUK9K�LPK�c�K�?
TEB�vCM4N.NEK�JCe ZSK�JÑÝ =4BUO£B>KSL^KSc$KS?
TEB�8

_�O^? ZaK¡èSY�gàilg$v�ÌnKle BUK.TU\ KwBUeAd�KSN[BUZSNUO^dCT�¨ TEMoJCK�?AM6TEK�¨�Ó�JCOPc$K�? BYO^M4?/=6L/BUeAÝ BUd =�ZaK�B�M6V�g =6? J�e/BYK
TU\ K]BYe d/K�NEBEZaNEOPdAT9h?¨ TUMÆJCK�?AM6TEK$TU\AKÑh?¨�Ó�JAOPc$KS?/BYO^M4? =4L¤BYe Ý BYd/=4ZaKlè D^¥ Y�g ¥ ikg ¥ 8�:>\AK�VWM4L^L^M+Ì.OP?Au
=6d dANUM!fCO^c�=+TUO^M4?ÏZaM4?/JCOrTEOPM�?mO£Bw?AK�ZSK�BEBU=4NUs�VWM4NwTE\AK�ZaM4?�q�KSNEu4KS?/ZaK9M4V¤TU\AK�b ? OrTEK$JAOPc$KS?/BYO^M4? =4L'BYM�LPeCTEOPM�? B�TUM
TU\ K1OP?Cb/?AOrTEK9JCO^c�K�? BUOPM�? =6L,BUM4L^eCTUO^M4?/BnTUMÆ×�hA8PÕ!ÛRM4N9×�hA8PÕs/
Û
×Ø7IÕ�kwÛ�Î2KaT© Ý�K$=�7XO^L^Ý/K�NYT9BUd =4ZSK48�+ M4N1=6?�sQõQ��©Üv�TE\AKSNEKoKSfCO^BYTEB1=�BYK�ã
eAKS? ZSK ]õ�¥í��©Uª BYe/Z[\ÆTU\/=+T«« õ�É ]õ�¥ «« ¬ | i$=4BO |¯®¦8

äÜK9?AM+Ì JCKab/?AK9TE\AKIM�d/K�NE=6TUM4N[BÚ S¥ W §�gS¥ |}gS¥ =4? JQ S¥ D §³g;¥ä|�gS¥ Ì.\AO^Z[\Æ=4dAdANEM!fCOPc�=+TEK, dW
=6?/J®  D vANEK�BUd/K�Z�TEOPq�KSL^s4vCÝ�s¶NEK�BYTUNEO^ZaTUO^?AuITE\AK9ZaM�NUNEK�BUd�M4? JCO^?Au$BYK�BUã
eAO^L^OP?AK�=6NnVWM4NEc�BnTUM>g
¥ji3g
¥ÆvCO"8 K�8Pv[   ¥ W r�GIH a t Y R W ×�r�GVHnÛ £�r�GVH���g ¥[� S¥ D r�GIHba t Y R D ×�r�GVHnÛ £�r�GVH���g
¥ ¦ ×�//8PÕ+x6Û

y



_�O^c$OPL£=6NELPs�v�TU\AK1M�d/K�NE=6TUM�NK ID^¥j§�ènDG¥ç|hènD^¥ O£B.JCKab ? K�J�Ý�s�TU\AK1NEK�BYTUNEO£Z�TUO^M4?ÑM6V2RmM�?ÎènDG¥ji®ènD^¥ßÌ.OPTU\
JCKSb ?AOPTUO^M4? [ Éb  DG¥ óAG�ô a é Y�R'×�óAG�ô;Ûì£�óAG�ô¹�Îè DG¥ ¦ ×�//8PÕ�g�Û
Ê�TXNEK�=4JAOPL^s�VWM4L^L^M+ÌXB�TE\ =+T   DG¥ Y¯° i ÇÉb S¥ W Éb S¥ D²± ¦ ×�//8PÕ�z�Û
:>\AK;e BUe =6L�dANEM6átK�Z�TEOPM�?]M4d�KSN[=+TEM4N[B'VWNEM4c�m M4?
TUMlgS¥ß=4? J¶VWNEM4c{æ M4?
TEMdènD^¥ß=6NEK;JCKS?AM4TUK�J]Ý�sg³
¥ß=6? J³IDG¥`vANEK�BUd/K�Z�TEOPq�KSL^s4vA=6?/JÑ=4NUK1JCKSb ?AK�J�Ý�s³
¥®r��Qg;¥ =6?/J [ ³
¥>r>Éfr�GVH a t Y&i £XHo��gS¥³IDG¥®ón�ÎènDG¥ =6? JÑ[	³IDG¥®óSÉ¥óAG�ô�a é Y¦iù£�ôà��èRDG¥ ¦ ×�//8 h4i�Û
:>\AK�ZSM4?
TUNEM4L+M�d/K�NE=6TUM�N _ O^Bª=6dAdANEM!fCOPc�=6TUK�J�Ý�s _ D^¥¬Ý�s�NUK�BtTENUO£Z�TEOP?Au.OPT,TEM>TU\AK'b/?AOrTEK�JCO^c$KS? BUOPM�? =6L�BYeAÝ/BYd =�ZaK
e BUOP? u�OPTEBl=4J!átM�OP?
T [ _ D^¥ ` G�ô�a é Y B ` G _ � ô�J � G¤£�ô¹�Îè DG¥ G
=6?/J]�,DG¥ O£B>TU\AKINUK�BtTENUO£Z�TEOPM�?ÑM4V��ÏTUM=ènD^¥Æ8n:>\�e B�vCTU\ K1b ?AOPTUKIJAOPc$KS?/BYO^M4? =4L2=6?/=6L^M4u4e KlTEMÆ×�hC8^Õx/�ÛnO^BXu4O^q4KS?
Ý�s Tõ
D^¥m×�FYÛ Y  9DG¥=õ�×�FYÛ�P _ D^¥ ` ×�FYÛ O^?�èRDG¥õ
D^¥m×Øi�Û Y ³IDG¥=õ c ¦ ×�//8 hAÕ�Û

:>\AKlVWM4L^LPM+Ì.O^?Au9O£BRÎ2KSc$c�=�//8PÕlOP?ÜÔrÕ�Ö�Ì.\AO£Z[\¶u�e =6N[=6?
TUK�K�B�TE\AK;ZaM4?�q�KSNEu4KS?/ZaK.M6V�TE\AK�b ?AOPTUK;JCOPc$K�? BYO^M4?/=6Ly;=6L^KSNE@�OP?ÈBUM4L^eCTUO^M4? B�8�{� ��&8�����µ´�+.-¶f.·,3?cBc�7U¸(h���9�Tº¹D�	»^v�¼(VM5a58C�<?3½f$¾B�?¿>v�9=<]<?7�A^9=<$À�3�@�7�T2@�IL3?A _�` �ªâ�D6×�i�G�Á{ÂVèÚ�aÛ~7XT\@õ c �>æ½hb�.NÚõ/×UFYÛ^�ÎèÃ9=<A�183<?CXIJVqA'9.CXT|ADCUfGÄ[h��?¸�v�7XT\@,õ
DG¥Æ×�FYÛ^��ènD^¥QGIF^�Ëi�<H7XA'9=<$Àb3F<ÍÍ F [ õ DG¥ ×�FYÛ
G�ô a é PSR'×Uõ D^¥ ×�FYÛ�G�ô;Û0Y [ _ D^¥ ` ×UFYÛ�GVH a ë M
O ë GÝ£�ôª�3è DG¥õ
D^¥`×�i�ÛZY�³ID^¥>õ c G ×�//8 h�h4Û
A$143?T|A$143�3?:F:�CX:6N�VqT\W?A'9.CXT>�!D^¥m×�FYÛZY�õ
D^¥`×UFYÛNÉºõ/×UFYÛ`<?7�A^9=<$À�3H<�� � D^¥ ×�FYÛ �� é | i7�T2@ Á kc �� � DG¥ ×^Å!Û �� Dë Í ÅA| i 7�<Æ¨�|¯®VqT89 NHCX:FcBIe_y9�T>F^�ÜÔ i�G�Á.Ö�h

:>\AK;=6dAd NUM!fCO^c$=6TUK�OP?Cb/?AOrTEK1\AM4NEO^ÞSM4?ÑZaM4?
TENUM�L�d NUM�ÝALPK�c VWM4NnTU\ K;BUsCBtTEKSc O^?�q4M�LPq�K�B�b ? JCO^?Au�TU\AK1ZSM4?
TUNEM4L` �3â�D�×Øi�GF®*Â*©1ÛnÌ.\AO£Z[\Ñc$O^?AOPc$O^ÞSK�B� DG¥ × ` G�õ DG¥c ÛZY Á �c Ã �� � D^¥ õ DG¥ ×�FYÛ �� D� P ��� � W�� D ` ×�FYÛ ��� D� Ì�Í F ×�//8 h4Ú�Û
BUeAÝCátK�ZaT.TUMlõ
D^¥ßBE=+TUO£BYVWs
O^?Au Tõ
DG¥`×�FYÛ Y  9DG¥®õ�DG¥ÞP _ DG¥ ` ×UFYÛ¡GÝF � iõ
DG¥`×Øi
Û Y ³IDG¥=õ c Yoõ
DG¥c ¦ ×�//8 hå/
Û
:>\AKn=6? =4LPM�u4M4e/B,JCKab/?AOrTEOPM�?IM4V BtT[=6ÝAO^LPO^Þ�=4ÝAL^KR=6?/J9JCKaTEK�ZaTE=6Ý LPKRc$=6TUNEOrf1d =4OPN[B2VWM4N,b/?AOrTEKnJAOPc$KS?/BYO^M4? =4L
BUsCBtTEKSc�B
Ì.O^LPL,Ý�K9BYTE=+TEK�JÑÝ/KSVWM4NEK1ÌRK;dANEK�BUKS?
T>TU\ K9ZaM4?�q�KSNEu4KS?/ZaKXTE\AKSM�NUK�cÈ8

x



����� �"!$#%!'&(��´�+.-0/2143O547X9�:9×U 9DG¥QG _ DG¥¶Û`9=<`<?7�9.@yAGC�E�3{VqT89 NHC�:FcdIJ_�<FAD7aE?9�IJ9LKM7aE?IL3 9 N`A�183H:P3�3PRa9=<FA�W�CXT4<FAG7XT8A'<ÊSWk� Õ¨G�j2W � i*9�T2@a3D543?T\@�3HT(AdC	NQ¨ 7XT\@º7½<H3��?V83HT2W�3�C�N�C�543?:�7�ADC�:�<µÛ1D^¥ �¹¢�×�èRDG¥QG*©1Û�<FV8WP1�A$147XA
BUeAd ¥ «« Û1D^¥ ««qÇ ®È7�T2@ ��� � k × m"É.Ê
n2oqÉ$Ê>psÉ$Ê Û ³ DG¥ õ���� é u�ÊSW
� n(u�ËDk p
õXp éNHC�:Aõµ�>æ�h����� �"!$#%!'&(��´�+=wx/2143547X9�:$×� 9DG¥QG	��DG¥]Ûd9=<d<?7�9.@UADC�E�3gVqT(9 NHC�:FcdIJ_�@a3?AD3PW?AD7aE?IL3 9 NdA$143?:�3y3PRa9=<FA
W�CXT4<FAG7XT8A'<Ê D �åÕ�G	j Dº� iÌ9�T\@�3G583HT2@a3?T8A�C�N`¨ 7�T2@�7�<?3P�?V83?T\W�3�C�N�C�543?:�7XAGCX:�<d}$D^¥Ý�à¢w×$�dGVènD^¥�Û�<FV8WP1�A$147XA
BUeAd ¥ «« }�DG¥ ««8Ç ®È7�T\@ ��� � k × m�É.Ê
n\ÍÎÉ$ÊbÏ�É.Ê Û ³ D^¥ õ,��� é u�Ê D � n\u É k p�õep éNHC�:Aõµ�>æ�h�{� ��&8�����µ´�+=wÐ¼(VM5�54C�<H3�g Ñz |¤m�i � 143?:�3yA$143�3?cgE�3�@a@X9�T[Y>�B9=<]W�C�cS547�WHADhU·,3?ASA$143�<H3H<?�HVq9�Ie9�T\3�7�:SNHCX:FcRÃ7�<�<HCMW?9.7�AD3P@ � 9�A�1ºA$143À6:�<�A^�	C�:P@a3?:�<F_�<�AD3?cÒf^Ä�h��H¸Xv�E�3~W�C�T(A'9�T(V8C�V�<�7�T2@ÎèS�	3?I�IJ9 5\A^9.WMh�ÓQ<�<FVqc�3]A$147XAA�183CP583?:�7�ADC�:�<b lG _ G	��7�:P3<FV8W�1�A�187�An×U lG _ Û`9=<`<FAD7aE?9�IJ9LKM7aE?IL3g7�T\@]×U lG	�2Û`9=<�@a3?AG3�W?AG7�EHIL3 � 143?:�3 _ �3¢�× ©�G�è � Û9=<�VqT\E�C�VqT2@a3�@�7XT\@y�n�¬¢w× æ�G��wÛ]9=<yE�CXVqT\@a3�@�hºÔÆCXT4<F9.@a3?:�7�T�7P5�5\:�C%Ra9�c�7�A^9.C�TÌc�3HA$14CM@ � 1q9.WP1�<?7�A^9=<$À�3H<
×UmÙÕ%mÛ%hÖÕ69�T27�I�IJ_�ig<FVM5a58C�<?3�A�187�AbNHC�:�À"R[3�@]¨ c 7�T\@]¨ � ¨ c igA$143�547X9�:m×U  DG¥ G _ D^¥ Û�9=<~VqT89 NHC�:FcdIJ_<FAG7�EH9�Ie9LK%7�EHIz3�7�T\@]×U 9DG¥�G��,D^¥ÑÛ9=<VqT89 NHCX:FcBIe_�@a3?AG3�W?AG7�EHIz3%h/2143?T�NHC�:>¨¤<FVH×ÌW?9.3?T8A^IJ_]IL7X:'Y[3Fi>A�183H:P3�3�R�9=<FA.<B7�VqT(9.�HV83BT2C�T8T23GY�7XA'9���3B<?3HI N��	7�@DØ?CX9�T8A;<?CXIJVqA'9.CXT � DG¥;�¢�×�èK�åGVè>Û�AGCyA�183�¨�k.Ù½7�5a5\:PC?R�9�cg7XAG3�7XI Y[3%E?:�7�9.W��S9.W�W�7�A^9�3��?V87�A^9.C�TºfD�[h���ÚPv�9�TÎènD^¥ � 9�A$1= lG _ G	�Ì:P3G52IL7aW�3�@E?_µ ID^¥QG _ D^¥3G	�,D^¥~i;:�3F<^583�WHA^9���3?IJ_ah�/2143?:�3]7XIÛ<?C�3PRa9=<FA
W�CXT4<FAG7XT8A'<¡Ê Q � Õ�7�T2@dj Q � i½9�T2@a3D543?T\@�3HT(AQC�N¨Ü<FV8WP1~A�187�A��RDG¥Æ×�FYÛ�Yn� � m"É.Ê
n2oqÉ$Ê>Ý;Þ Ë oqÉ$Ê M?ß É$Ê � k <?7�A^9=<$À�3H<�� � D^¥ ×�FYÛ �� ë É.Ê u�Ê Q � n(u�à	k GIF � iC�:�3��?Vq9���7XIL3?T8A^IJ_ ���� � k � m"É$ÊQn\oqÉ.Ê>Ý;Þ Ë oqÉ.Ê M � ³ DG¥ õ c ���� é u�Ê Q � n(u[à�k p�õ c p é GVF � i�G�õ c �Îæ ¦Ó
@a@�9�A^9.C�T27�I�IJ_�i>A$143�W�CXT8��3H:'Y[3?T\W�3F<� DG¥�³IDG¥=õÃá| � õ�9�TÎè�NHCX:�3H��3?:F_�õµ�ÎèÚ��� _ D^¥ M � D^¥y³IDG¥îÉ _ � � ��?t l é O � r | iQG7�<S¨ |È®�i{C�NyA�183d�
9.W�W�7�A^9Q7XT\@�WPCXT8A^:�C�I>CP583H:P7�ADC�:�<�7X:�3UCaE?AG7X9�T\3�@ah�â|C�:�3�C���3?:�i`A$143QNH3�3�@aE�7aW�ã�<F_�<FAG3?cCP583?:�7�ADC�:Ú �É _ � n W _ D^¥ M � DG¥ Y�3?T\3?:�7�AD3H<`7�T|3PRH54CXT\3?T8A^9.7�I�IJ_d<FAD7aE?IL3�7XT\7�Ie_�A'9.W<H3?cd9eYX:�CXVM5½C�T�æ²7�T2@ONHC�:3?��3?:F_�õ c �>æ|i � DG¥åä É _ D^¥ M � D^¥ õ/× � Û
GVõ c%æ É��'×H�` G�õ c Û^u�çC×L¨¦Û�p
õ c p Dé� 143?:�3;çA×e¨¦ÛZ|È7�<Æ¨�|¯®Zh

:>\AK�M4NEKSc~/ 8«hÈO^Bo:>\AKSM�NUK�c x�8^Õ�iÈO^?&Ô h+ÖnO^?ÙÌ.\AO£Z[\èTE\AKÑ=�BUBUeAc$dCTUO^M4?/B9M6VXe ?AOrVWM�NUc BYTE=4ÝAOPL^O^Þ�=6Ý OPL^OrTts�M4V
×U ID^¥�G _ D^¥]Û¤=6?/J$eA?AOPVWM4NEcÒJCKSTUK�Z�TE=4ÝAO^LPOPTtsoM4V¤×U 9DG¥QG	�,D^¥¶Û�ZS=4?�Ý/KlJAOrà¶Zae LrTRTUMIJCO^NEK�Z�TELPs�q4K�NUOPVWs48�7XK�? ZaKlÌRK
?AK�K�J]=�JAJCOPTUO^M4? =4L�NUK�BYeALPTEBnÝ =�BYK�J¶M�?]NEK�=4JAOPL^s�ZaM4?Ab NUc$K�J]=4BEBUeAc$dCTUO^M4? B�82+AM�Nnu�KS?AK�NE=4L b/NEBYTYÓ�M4N[JCKSNnBYsCBYTUK�c$B�v

g



Î,K�c$c$=µ//8«xIO^?èÔrÕSÖR×WÌ.\AO£Z[\ÈO^BXNUK�BtT[=+TUK�JÑ=�BXÎ,K�c$c$=¶xC8PÕ!hIO^?èÔ h+Ö½Ûnu�e =6N[=6?
TEKSK�BRTE\ =+To×� 9DG¥�G _ DG¥]ÛnO£BXBtT[=6ÝAOPÓ
L^OPÞ�=6ÝAL^KldANEM+q�O^JAK�J`×U =G _ Û�O^BnBYTE=6Ý OPL^OPÞ�=6ÝAL^K�=4? J�TU\ K�O^?+átK�ZaTUO^M4?>è¬z |~æ O^BnZaM�c$d =4ZaT�8N+AM4NRTU\ K�BUK�ZaM�? J�Ó�M4N[JCKSN
BUs�BYTUK�c NEKSÌ.NEOrTUTUK�?�=�B1=�b N[BtTUÓ"M�NEJCK�N1BYsCBYTUKScÈv2TU\AK¶JCKSb ?AOPTUO^M4?èM4VRTE\AK�dANEM�JAe Z�TIBUd =4ZSK�Bqè\Y�g�iºg =6? Jæ Y7m�iSg dANEK�ZSLPe JAK�B�TU\ K`d/M
BUBUOPÝ OPL^OrTtsËM6V;ZaM4c$d =�Z�TE?AK�BEB$M6V��®§Kè�z | æmvnKSq4K�?ÍÌ.\AKS?og z | m O£B
ZaM�c$d =4ZaT�8o7lKS? ZSK$ÌRK�NUK�ã
eAOPNEKoTU\AK�VWM4L^L^M+Ì.OP?Au�L^KSc$c�=]TEMÑM�ÝCTE=4OP?ÜeA?AOPVWM4NEc KafCd�M4?AK�?
TUO£=6L'Ý�M4eA? J B;M4?ÆTE\AK
=6d dANUM!fCO^c�=+TUO^?Au$BYK�c$OPu�NUM�eAd B��RDG¥m×UFYÛ�8è6�����ºé�´,+'-Ãf.·�3Hcdc�7�ÚahzÄ�9�T~¹D��»^v�¼(VM5a58C�<?3qg Ñz | m½i � 143?:�3A�9=<BWPCXc;587aW?ADhâ|C�:P3PCX��3?:�ib<�VM5�54C�<?3�A$147XAA$143y@�7�cS5\9�T[Y~<?3F<?�?Vq9�IJ9�T\3�7�:>NHC�:Fc�R D W�7�TºE�3�@a3�W�C�cS58C�<?3�@�7�<�R D YÖêeReW�P ]R D iëNHC�:d<?C�c�3Qê � iqi � 143?:�3A$143dWPCXT8A^9�T8V8CXV�<
<?3H<H�?Vq9�IJ9�T23P7X:6NHC�:Fc ]R D <?7�A^9=<�Àb3F<ÆNHCX:<?C�c�3;ìk�ÈL F��� ]R D ×�r�G�r�ÛÚ�êÉ � D ê

h pxrNp D L É�ìZpxrNp Dt NHC�:d7�I�IXrQ�Qg ¦Õ69�T\7XI�IJ_�i6<FVM5a58C�<?3�A�187�AbA�183BC�543?:�7XAGCX:�  n WW ]  D i � 143?:�3¿]  D �®¢w×�gZG�gµ�SÛ{9=<�@a3'ÀÆT\3�@�EH_[d]  D r�G	íXa L M O L Y ]R D ×�r�G�íCÛ ×�//8 h�j4Û9=<�W�C�cS547�WHAOC�T3g]h·�3HAëî�@a3?T\C�AD3QA$143CP583?T�IzC%C�5�<H3?cd9eYX:�CXVM5�Y�3?T\3?:�7�AD3�@gEH_BA�18365\:�CM@�V8W?A <^547�WP3C�543?:�7XAGCX:^ �7�T2@�Iz3HAsî9DG¥E�3
Y[3?T\3?:�7�AD3�@]E?_, 9D^¥�hb�$NÆNHCX:`<HCXcg3QïÎ�ºìZ7XT\@dÊ �¬ÕpFî]×UFYÛxp t l é r u�Êª��ð k G F���i�G ×�//8 h4y�ÛA$143?TBNHC�:�7XT8_`ç � i~A$143?:�3d3�R�9=<FA'<7XT|9�T8AD3GY�3?:Æ¨�ñg<�V8W�1UA$147XA\NHCX:Æ¨¤��¨�ñ�� î DG¥ ×UFYÛG³ DG¥ ��%t l é r u ]Êê� l ð?ò ñ r�k G F��Íi�GNHC�:{<HCXcg3dW�C�T8<�AD7�T(A ]Ê � i~9�T2@a3D543?T\@�3HT(A;C�NÎ¨Ðh
_�O^? ZaK;TE\AK1dANEM�M6VªM4V�Î2KSc$c�=�y 8 hoO^?èÔrÕ�ÖªO^B>u�OPq�KS?�M4?AL^s¶O^?ÈBU@4KSTEZ[\�s$VWM4NEcÈvAÌnKwu�OPq�Kw=$JCKSTE=4OPL^K�J�dANEM�M6Vª\ KSNEK48
äÜK;b NEBYTXBtT[=+TEK9=6? JÑdANEM+q4K�TU\AK;VWM�LPL^M+Ì.OP? u�L^KSc$c�=4B>Ì.\ O^Z[\�Ì.OPL^L,Ý�K1e BUK�J�OP?ÈdANEM+q�OP? u�Î2KSc$c�=d//8PÕ;Ý�KSL^M+Ì18è6�����ºé�´,+�w �  S¥ W � n WOó�ô ¥L Ë   n WW C�T3g;¥~i � 183H:P3 ô ¥L Ë §ÙgÞ|hg;¥õ9=<B@�3.À6T\3�@]E?_R W � ô ¥L Ë r=Éfr�GIH ¥ ��Y¦iöNHC�:�7XI�I³H ¥ ��g ¥ G�r��Qg ¦ ×�//8 h
x6Û
÷¤NEM�M6V §ø _�OP?/ZaKQRXW4× � G � Û�u4O^q4K�B$NUO£BUKÈTUMÙ=6?ÍO^?A?AK�N¶dANEM�JAe Z�T¶M�?ogåÌ.\ M�BUK�O^? JCe/ZaK�JÍ? M4NEc O£B�K�ã
eAO^q+=6L^KS?
T�TUM

TU\AK�e BUe =6L�?AM4NEc OP?ºg$v�TU\ KS?Ï=ÑZaL^M�BUKSN�OP? BUd�K�Z�TEOPM�?mM4V�×�//8 h
x6Û.NEKSq�K�=4L^B>TE\ =+T ô ¥L Ë O^B�TU\ KodANEM6átK�Z�TEOPM�?M4d�KSN[=+TUM�NXVWNEM4c7g O^?�TEMQgS¥ eA? JCK�N;TU\AKlRXW4× � G � Û�OP? ?AKSN;dANEMCJCe Z�T�v,O"8 K�8Pv�TE\AK$dANEM6átK�ZaTUO^M4?ÆM4VKgeWIM4?
TUMg;¥ Ì.\AK�NUK¡gXW.O^B^g Ì.OrTE\�TU\ KARXW.OP? ?AKSNRdANUMCJCe/Z�T�8�Ê�T¤VWM�LPL^M+ÌXB¤O^c$c$K�JCO£=+TEKSL^sITE\ =+T ô ¥L Ë VWNUM�c{g M4?
TUMg;¥ßO^B>ÌnKSL^L,JCKSb ?AK�JÈ=4? J]L^O^?AK�=4N�8'kXM+Ì LPKSTAr�¥ßÝ/K9=4?
s¶=4NUÝ OrTENE=4NUs$KSL^KSc$K�?�TXM4VNg
¥`8¤:>\AK�?ÑVWM�N.=6?�sH"¥j��gS¥`v R W �   n WW r ¥ GIH ¥ � Y [�r ¥ GIH ¥ a L�MxO L G ×WVWNUM�c ×�hA8 h�ÛYÛY [�r ¥ GIH ¥ a t G ×ØBUOP? ZSK�r�¥ �3goÛY ùÙ  ¥ W �   ¥ W � n W r ¥ GIH ¥~ú tY RXW ä �   ¥ W � n W r ¥ GIH ¥ æ G ×WVWNUM�c ×U/ 8^Õ!x6ÛUÛ ¦
z



äÏK�?AM6TEKlTE\ =+TK S¥ W O£BROP?�q4K�NYTEOPÝ LPK�OP?3gS¥ VWM�LPL^M+ÌXB�VWNUM�c ×U/ 8^Õ!x4Û'=6? J�TU\AKqg;Ó�KSL^LPO^dCTEO^ZSOrTts�M4V�RXW68�:>\�e B�vRXW ä   n WW r ¥ É �   ¥ W � n W r ¥ GIH ¥ æ Y¦i

VWM4N.KSq�KSNEslH"¥j�QgS¥Æ8¤<neCTXÝ�s�TU\AK9JAKab ?AO^?Au$TE\AK1NUK�L^=6TUO^M4? BU\AO^d B;×�//8 h
x6ÛRÌRK;\ =!q�KRXW � ô ¥L Ë   n WW r ¥ Ék  n WW r ¥ GIH ¥ � Y¦ioVWM4Nl=4LPL�r ¥ GIH ¥ ��g ¥ ¦
Ê�TnVWM�LPL^M+ÌXBnTU\/=+T ô ¥L Ë   n WW r�¥�Y �  S¥ W � n W r[¥ =4? J]TU\AO£BXZaM�c$dALPKSTUK�B>TU\AK1d NUM�M6Vt8è6�����ºé�´,+=) �  S¥ W � n W ] S¥ D óZô ¥L Ë   n WW ]  D CXT=gS¥Ui � 183H:�3Ñ] 
¥ D 9=<`@a3'ÀÆT23�@dE?_dA�183Q:�3F<FA^:F9.WHA^9.C�T|C	N ]R D C�TgS¥~iÆ9.h�3%hLiê] S¥ D §¨g
¥ç|hgS¥¯9=<�@a3'ÀÆT\3�@�EH_ù ]  ¥ D r�GVH ú t Y ]R D ×�r�GIH>Û £�r�GIHo��g ¥ ¦ ×�//8 h4g�Û

÷¤NEM�M6V §ø Î,KaT�r�¥ ��gS¥m8¤:>\AKS?ÑVWM4NX=4LPL�H"¥j�Qg;¥RXW ä �   ¥ W � n W ]  ¥ D r ¥ GIH ¥ æ Y ù ]  ¥ D r ¥ GVH ¥ ú L M O L ×½VWNEM4cßÎ,K�c�c�=�/ 8«hCv
×�//8 h
x6Ûn=6?/JÜ×"hC8«h4ÛUÛY ùk]  ¥ D r ¥ GVH ¥ ú t ×ØBUOP? ZSK�] S¥ D r�¥ ��gS¥ÑÛY ]R D ×�r ¥ GIH ¥ Û;×½VWNEM4cå×�//8 h4g�ÛYÛY ù ]  D r ¥ GVH ¥|ú L M O L ×½VWNEM4cå×�//8 h�j4ÛYÛ

Y ù  dWx  n WW ]  D r ¥ GIH ¥ ú L M O LY RXW ä   n WW ]  D r ¥ GIH ¥ æ ×WVWNUM�c ×�hA8 h�ÛYÛ ¦
:>\AKSNEKaVWM�NUK�vKR W ä �  S¥ W � n W ] S¥ D r�¥{Éº  n WW ]  D r�¥QGVH"¥ æ Y inG(£eH"¥ �çgS¥ ¦ äÜKÆTE\AKS?¬ZaM�? ZaL^e JCK
VWNUM�c ×�//8 h
x6Û�TU\ =6T �  
¥ W � n W ] S¥ D r�¥çY ô ¥L Ë   n WW ]  D r[¥j£Dr�¥���g
¥`8è6�����ºé�´,+z´ ��   n WW É ô ¥L Ë   n WW �� t l L�O L r | i÷¤NEM�M6V §ø +ªO^N[BtT�ÌnK�ZSM4? BUO£JCKSN^  n WW =4B�=oZaM�c�d/=4Z�TRM4d�KSN[=+TUM�N'VWNEM4cçg TEM�g Ý�s�e BUOP?AuITU\AKwZaM�c�d/=4Z�TROP?+átK�Z�TEOPM�? B�0§¨g¹z |hmå=6? JÎ�I�A§¨mk�Úz |hgd�;=4? J�BYKSTYTUO^?Au=  n WW Yn  n WW �I�
�[8¤kXKaf�T�vA?AM6TEKwTU\ =6T.TU\AK9ZSM4?�q4K�NUu�KS? ZSKô ¥L Ë E |�Ç E G"£ E �¥g O^B�KSq�O£JCKS?
TwVWNUM�c ×Ø79Õ�k�Û�Ì.\AK�NUK ô ¥L Ë O£BSv,=�BlO^?
TUNEMCJCe ZaK�Jm=4Ý/M+q�K4v/TU\AK$dANEM6Ó
átK�Z�TEOPM�?¶M4d�KSN[=+TEM4N�VWNUM�c¿g W M4?
TUM�gS¥ ×Ø=6u
=6O^?®g W O£BÚg Ì.OPTU\¶TE\AK�TU\AKw?AM4NEc OP?/JCe ZaK�J¶Ý�s�TU\AK�R W × � G � Û
OP?A? KSNld NUMCJCe ZaT[Ûa8�:>\�e BwZaM4?�q�KSNEu4KS?/ZaK;VWM4L^L^M+ÌXB>VWNUM�c «« ô ¥L Ë õ�Éºõ «« L Ë u «« ]õ ¥ Éºõ «« L Ë uàw «« ]õ ¥ Ékõ «« L 8
:>\AKS? ��   n WW É ô ¥L Ë   n WW �� t l L�O L r Y BYeAdûGü�û�ý,þ W ����,ÿ   n WW É ô ¥L Ë   n WW�� � ���� LY BYeAdûGü�û�ý,þ W �� ×UÇ�É ô ¥L Ë Û"  n WW � �� LY BUeAd����� �� ×�Ç,É ô ¥L Ë Û E �� L

Õ�i



Ì.\AKSNEK��àY�  n WW ÿ ÷Ùp
�ep L u Õ�ø � O£B>=INEKSL£=+TEOPq�KSL^s¶ZaM�c�d/=4Z�T.BUeAÝ BUKaT>OP?�gÒBYO^? ZaK�  n WW O£B.=�ZaM4c$d =�Z�T
M4d�KSN[=+TUM�N�VWNEM4c g TUM>g�8¤:>\�e B�vCÝ�s�GR\ =6TUKSL^O^?�² Bl:>\AKSM�NUK�c � v

BYe d����� �� ×UÇ�É ô ¥L Ë Û E �� L | i ¦
:>\AO^B>u�OPq�K�B>e BnTE\AK9JCK�BYO^NUK�J]NEK�BUeALPT ��   n WW É ô ¥L Ë   n WW �� t l L�O L r | i ¦

è6�����ºé�´,+
	 ���   n WW ]  D É ô ¥L Ë   n WW ]  D ���?t l LÙO L r | i � 143?:�3¡  n WW ]  D 9=<�W�C�cS587aW?AOCXTÎgyh÷¤NEM�M6V §ø :>\AK;dANUM�M4VªM6V�TU\ O^B.L^KSc$c�=�O^BlBYO^c$OPL£=6NnTUM$TE\AK1dANEM�M6Vªu�OPq�KS?ÑVWM4N>TE\AK1dANEKSq�OPM�e BnLPK�c$c$= 8

äÜK1?AM+Ì&u�OPq�K�TE\AK1dANEM�M6VªM4V�Î2KSc$c�=d//8PÕ�8÷¤NEM�M6V2M4V�Î2KSc$c�=�/ 8^Õ §ø äÏK;b N[BYT>KSfCdANUK�BUBRTE\AK9BYK�BUã
eAO^L^OP?AK�=6N>VWM�NUc�RÏO^?ÑTEKSNEc�B>M6V'ZaM4c$d�M4?AK�?
TEB�vR'×�óAG�ô;Û0Y¹É B r D GIH W J�L Ë P¥R W ×�r W GIH D Û�P¥R D ×�r D GIH D Û¡G
TU\AK�? ���&R'×�óAG�ó>Û Y ��� Ð É B r D G�rDW
J�L Ë PSRXW4×�rDWåG�r D Û�P¥R D ×�r D G�r D Û ÓY ���&R D ×�r D G�r D Û¡G BYO^? ZSK B"� G � JVL Ë O^B>K�ã
eAOPq+=4LPK�?�T.TEMlRXW4× � G � ÛY êD�¡�&ReW�×�r D G�r D Û�PS��� ]R D ×�r D G�r D Û¡G BYO^? ZSKR D ×UH�GVHnÛ0Y*êeReW+×�HAGIH>Û�P ]R D ×UH�GVHnÛRVWM4NXBUM4c$KQê � i� êD� D psr D p D L É � D

h ê0pxr D p D L É�ìZpxr D p Dt G BYO^? ZSK���&RXW6×�r�G�r�ÛK��� D pxrNp D L ×�BYK�K$×�7�h�ÛYÛ�v�=6? J��� ]R D ×�HAGIHnÛÚ��É � D ê
h p�H�p D L É�ìZp�H�p Dt

Y � D
h ê2psr D p D L É�ìZpxr D p Dt

Y � D
h ê2psr D p D L P�ìZpxrDW¨p Dt É½ì Ð psr D p Dt PêpxrDW�p Dt Ó

� c$OP?�� êD� D
h G	ì��psó�p D LºÉ�ì=psó�p Dt ¦

Ê�T�VWM4L^LPM+ÌXB�TE\ =+T¶TE\AKÆL^OP? K�=6N�M�d/K�NE=6TUM�N= å=�BUBUMCZaO£=+TEK�JËÌ.OrTE\nRÒ×�BYK�KÙ×�hA8PÕ�Ú�ÛYÛoO£B�TE\AK`OP?Ab ?AOPTUK�BUO^c$=4L
u4KS? KSN[=+TUM�NRM4V�=�� c BUKSc$OPu�NUM�eAd�îÑ×�FYÛ>BE=+TEO^BYVWs�OP?AupFî]×UFYÛxp t l é r u�Êª��� k G ×�//8 h4z�Û��� ð�ëYó�î�ë"!���û ¤ö«÷�� 5 ��� �/ü�ñ!ò!ò6ó�ì"ëªô"ð+íEô������! ��"�$#%�'&)(oû � ð!ët÷Ú�^ó�î,í[÷aùXî"ë"#HíEô�ö *aë"# ù.ïtó�!.ò+í[ï�ô,ì"ë�ô�+Z��ì�ñ!ò-,/.10'2��3���54�.�6�728 ª��û

Õ4Õ



=6? JÈTE\�e Bo×U/ 8«h6y
Û.\AM�L^JAB�Ì.OPTU\�ï�YÐì'8wklM+Ì´BYe dAd/M
BYK�×�//8 h4y�Û.\ M4L£JABXVWM�Nw=4?�s~ï���ì'v�O"8 K48^v,BYeAd d/M
BYKpFî¶×�FYÛsp t l é r u�Êª� ð k�O£B�BE=+TEO^BYb K�J,8�:ªM9dANEM+q4KXTU\AK�LPK�c�c�= v�ÌnK�BU\AM+Ì¬£(ç � iAv�TU\AK�NUK�KafCO£BtT[B� ñ BYe Z[\
TU\ =6TnVWM�NS7�Ì ñ �� î D^¥ ×�FYÛD³ D^¥ �� t l é r u ]Êª� l ðHò ñ r�k GÝF^�Ëi ¦ ×�//8 Ú�i�Û
:>\AKI?AKSf�T;BYTUK�dÆOP?�q�M4L^q4K�BlÌ.NUOPTUO^?Au]TU\AK$BYK�c$OPu�NUM�eAd�î]×UFYÛXO^?`TUK�NUc�BwM6V'TE\AK�u4KS? KSN[=+TUM�N�  e/BYO^?Au¶TE\AK
OP?�q4K�NEBUK'M6V�TE\AKRÎª=6dAL£=4ZSK�TUN[=6? BYVWM4NEcÈ8�+ANEM4c¬TU\ K¤NUK�BYe LrT�=6Ý�M+q4K�TU\/=+T. ¦O^B,TU\AKROP?Cb/?AOrTEK�BUOPc�=4L�u�KS?AK�NE=6TUM4N
M6VX=9� c BUKSc$O^u4NEM4eAdèBE=+TUO£BYVWs
O^?AuÙ×U/ 8«h6y�ÛavªOPTIVWM�LPL^M+ÌXB;TE\ =+Tµ ÑÉ�ï�ÇÏu4KS? KSN[=+TUK�B9=9� c BUKSc$O^u4NEM4eAd�M4V
ZaM4?
TENE=�Z�TUO^M4?/B;��×UFYÛ1BE=+TUO£BYVWs
O^?Aufp���×UFYÛxp t l é r uÑÊÒv,Ì.\AK�NUK�î]×UFYÛ¡Y ��×�FYÛI� ð k�8�:>\AKSM�NUK�c yA8 1ÒOP? Ô«x�Ö
u4e =4NE=4?�TEKSK�B¤TE\AK1KafCO£BtTEKS? ZSKwM4V;:�BUe Z[\]TE\ =+Tli Ç : Ç=< Ø&/�=4? J°�×U ªÉ�ï�Ç�Û?>A@CBbY¹÷sõµ�mG LS§e� =4NUuA×�õ
Ûs� Ç=< Ø6hbPD:¸ø ¦
<RsÑ:>\AKSM�NUK�cßx�8Hx1O^?èÔrÕ�Õ�Ö�vAÌRK1Z�=6?ÈKafCdANEK�BEB���×�FYÛ.=�B�w×�FYÛ×Y Õ

h < � Á�E ��F k ×�ö�Ç,É ×� ªÉ½ï�Ç�ÛYÛ n W Í ö
Y Õ

h < � Á�E � F k ×Y×�ö�P�ïAÛIÇ,Éº IÛ n W Í öºG
Ì.\AKSNEK5G`O£B�=1BUc�M�M4TU\¶Zae NUq�KnO^?H@CBJI�÷�i�øXNUeA? ?AOP? u;VWNUM�c ®S��n ÑLK TEMd®¥� ÑLK VWM�N < Ø4h Ç=M|ÇN< Ø6hNPO:�8
_�OP?/ZaKî]×UFYÛ0Yn� ð k^��×UFYÛ�v/ÌRK;\ =!q�Kî¶×UFYÛZY Õ

h < � Á�E � ð k � F k ×Y×�ö�Pºï Û"Ç,Éº IÛ n W Í ö ¦
_�\AOPV½TUO^?Au$TU\AK1d/=+TU\ÈM4VªO^?�TEKSu�NE=6TUO^M4?PG�Ý�s�ï�=4? JÈJCKS?AM4TUO^?Au$OrTXÝ�sQG Ò vCÌRK;\ =!q�Kî]×�FYÛZY Õ

h < � Á�E1R �-F k ×�ö�Ç,Éº IÛ n W Í ö ¦ ×�//8 Ú Õ�Û
:>\AKwb ?AOPTUK9JCO^c$KS? BUOPM�? =6L,BUKSc$O^u4NEM4eAdÈZS=4?�BUO^c�O^L£=6NELPs¶Ý�K1Ì.NEOrTUTUKS?`=�Bî D^¥ ×�FYÛ0Y Õ

h < � Á�E R �-F k � ö�Ç,Éº  D^¥ � n W Í ö ¦S`eALPTUO^dALPs�O^?Au�Ý�s�³IDG¥ =4? J�M4ÝCT[=6O^?AO^?Au�TU\AK1?AM�NUc M6VªÝ�M6TE\`BYO£JCK�B�vAÌnK;\ =!q4K�TU\AK1K�BtTEOPc�=6TUK�� î D^¥ ×�FYÛG³ DG¥ ��?t l é r u «««« Õh < � «««« Á E R «« � F k «« ��� � ö�Ç,Éº  DG¥ � n W ³ DG¥ ���%t l é r � Í ö.� ¦
:>\
e/BSvCOPV�ÌnKwb ? J�Ê c =4? J��ñwBUe Z[\ÑTU\ =6TXÌ.\AKS? KSq4K�Nb���&ö��Ìï,P�ço=6? JU~���ñ6v��� � ö³Ç�Ék  D^¥ � n W ³ ¥ ��� t l é r u�Ê c G
TU\AK�?ÙÌRKÑK�BYTE=4ÝALPO£BU\&×�//8 Ú�i�Û�8Ü:>\AO£BIeA? OrVWM�NUc Ý�M4eA? JAK�JC?AK�BUBoÌ.O^LPL>Ý�KÑBU\AM+Ì.?ÙÝ�sèJCK�ZSM4c$d/M
BYO^?Au`TE\AK
NUK�BYM�LPq�KS?
T � ö³Ç�Ék ID^¥ � n W OP?
TEM�OPTEBlZaM4c$d�M4?AK�?
TEB�8�:ªM�TU\AO£B.K�? J�v ZSM4? BUO^JAKSNnTU\AK1NEK�BUM4L^q4K�?
TnK�ã�e/=+TUO^M4?� ö³Ç�Ék  DG¥ � n W ³ D^¥UTWVX�Y Y T õM¥ WõM¥ D Y G
Ì.\AKSNEK`× V G X Û��fæ =6? J�×Uõ�¥ W G�õM¥D Ûd�SènDG¥`8¶plBUO^?Au�TU\AK¶ZSM4c$d/M�?AKS?
T[B;M6V^ ßu�OPq�KS?ÜOP? ×�//8PÕ�z�Ûav2=6? J
LPKSTYTUO^?Aud³IDG¥Æ× V G X Û0Y × V ¥QG X ¥]ÛavAÌRK;M�ÝCTE=4OP?V ¥ Y ö³õ ¥ W Éºõ ¥DX ¥ Y ö³õ�¥D PS S¥ D õ�¥D PS S¥ W õ�¥ W ¦

Õ�h



ú¤L^OPc$O^? =+TEOP?Auqõ�¥D OP?�TE\AKXBYsCBYTUK�c M6V�K�ã
e =6TUO^M4? B'=4Ý/M+q�K.=6? J�e BUOP? u�TE\AKl=�BUBUeAc$dCTUO^M4?µ  D Y*êD dW�Pí]  D
ÌRK;\ =!q�K ÿ ÇAP ö/DöqêµP&Õ ×�  ¥ W Û n W P öö4êµP¦Õ ×U  ¥ W Û n W ]  ¥ D � õ ¥ W Yê V ¥öqê=P Õ P ×U S¥ W Û�n WöqêµP¦Õ ä X ¥ P�ö V ¥ P ]  ¥ D V ¥ æ ¦ ×�//8 Ú
h4Û
:2M�BUOPc$dAL^OrVWsÑ?AM6T[=+TEOPM�?,vCLPKSTZ YnÇ¡P ö/DöqêµP¦Õ   n WW P ööqêlP Õ   n WW ]  D �Î¢�×�gZG�goÛ¡G
=6? J [ Y ê Vö4êlP¦Õ P ×U dWSÛ�n Wö4êµP¦Õ ä X PSö V P¤]  D V æ �3gjG
=6? JoJCKS?AM4TUKRTU\AK>ZaM�NUNEK�BUd�M4? JCO^?Aulb ?AOPTUK>JCOPc$K�? BYO^M4?/=6L�KafCdANEK�BEBYO^M4?/B,Ý�s Z ¥ =6? J

[ ¥ v+NEK�BUd/K�Z�TEOPq�KSL^s482Ê�V
ÌRK.BU\AM+ÌèTU\/=+TAp
õ�¥ W p L O^B'Ý�M4e ? JCK�J,v6TU\ KS?`×�//8 Ú�i�ÛªO^B'BE=+TEO^BYb K�JIÌ.\AK�NUKÚõ�¥ W O^B�u�OPq�KS?�Ý�s Z ¥>õ�¥ W Y [ ¥Æv
VWM4N�p6× V G X Ûxp é u¬Õ4v¸�¡��ö3��ï�P]ç�=4? J`¨¤��¨ ñ 8':>\AK.?AKaf�TRBYTUK�d$O^B�TE\AKS?$TEM9BY\ M+ÌÐTE\ =+T'TE\AKXO^?
q�KSN[BYK
M6V Z KSfCO^BYTEB9=4? JÜO^BIÝ/M�eA? JCK�J�OP?º¢w×�gZG�g�Û;Ì.\AKS? KSq4K�N,���&ö � ï�8`_�O^? ZaKm×�ö³Ç�Ék oÛ n W KafCO£BtT[B9=6? J
O^BoÝ/M�eA? JCK�JÐO^?S¢w× æ�GIæ�ÛoÌ.\AKS? KSq4K�N�����ö � ï�v�TU\AK�?ÙVWM�N�K�q4K�NUsÍ× V G X Û®�êæmv¤ÌnK�Z�=6?ÐBUM4L^q4K]VWM4N
×Uõ W G�õ D ÛK�>æ BUe Z[\ÑTU\ =6T

×*ö³Ç�Ék oÛ T õåWõ D Y Y T VX\Y ¦
_�M4L^q�OP?AuoVWM4NAõ�Wls�O^KSL£JAB

] é;^ ÿ7_�` aa�b `dc$e�f éé � a `hge � � � f é ÿibkja�b `lc ` e f ééa�b `dc �6m ` a7j `hge � j � �=6? Jop
õåW�p L u{Ê¬WoÌ.\AKS?AK�q4K�N>p6× V G X Ûsp é u Õ�8Ñ:>\�e B�v Z n W KafCO£BtT[BI=6?/JÏO£B1Ý�M4eA?/JCK�J�O^?f¢�×�g0G�gIÛ
Ì.\AKS?AK�q4K�N^����ö � ï�8¤kXM+Ì1vCÌnKwZSM4? BUO^JAKSNRTU\AKwb ?AOPTUK1JCO^c$KS? BUO^M4? =4L�M�d/K�NE=6TUM�NEBn=6? JÑBY\ M+Ì Ý/M�eA? JCK�J�Ó
?AK�BEB>M6VÚp
õ ¥ W p L 8¤kXM6TEK;b N[BtT>TU\/=+T Z;¥ õ ¥ W ZS=4?ÑÝ�K1KafCdANEK�BEBUK�J�=4BZ ¥ õ ¥ W Y ÿ ÇAP ö/Döqê=P Õ ×�  ¥ W Û n W P öö4êµP¦Õ ×U  ¥ W Û n W ]  ¥ D � õ ¥ W

Y ÿ ÇAP ö/Döqê=P Õ   n WW P ööqêlP Õ   n WW ]  D � õ ¥ W
É ö Döqê=P Õ

�   n WW É�×�  ¥ W Û n W � õ ¥ W
É ööqêlP Õ ä   n WW ]  D É�×�  ¥ W Û n W ]  ¥ D æ õ ¥ W ¦

_�OP?/ZaK Z ¥>õ�¥ W Y [ ¥ÆvAÌnKw\/=!q4Knpo ^rq ] o éDs a �
a�b `tc � e f éé s � e o é � f é � ] o éDs aa�b `lc � e f éé ge � s � e o é � f é ge o � � ] o évuú�ã
eAO^q!=4LPK�?
TUL^s4v ] o é ^ q f é Ã n�o ` a �

a�b `tc � e f éé s � e o é � f é � ] o é` aa�b `lc � e f éé ge � s � e o é � f é ge o � � ] o é Ì u
Õ�Ú



:ª=4@
O^?AuoTU\AK�gÒ? M4NEc M6V�Ý/M4TU\`BYO£JCK�BX=6? JÑe BUOP? u$Î2KSc$c�=µ/ 8«hI=4? JÈÎ,K�c�c�=�/ 8 ÚAvCÌnK;M4ÝCT[=6O^?w ] o é w�xzy{w q f é w�|~} x1� x�� ÿ w n�o w�x ` «««« a �
a�b `tc

«««« �� e f éé sH� ox Ë e f éé �� |~} x1� x�� �� ] o é �� x
` «««« aa�b `dc

«««« �� � e f éé ge � sH� ox Ë e f éé ge � � �� |k} x1� x�� �� ] o é �� x � u+ANEM4c¬TU\AK>ZaM�?�q4KSNEu4K�? ZaK�B�O^?IÎ,K�c�c�=A/ 8 /l=6?/JIÎ,K�c$c$=�/ 8«jCv!OPT�Z�=6?IÝ�K>BYK�KS?1TE\ =+Tbp
õ�¥ W p L O£B2Ý�M4eA?/JCK�J
=6? J]TU\AO£BXZSM4c$dAL^KaTUK�BnTU\AK1d NUM�M6Vt8�]����é4�/�����

Õ�8b+AM4NoTU\ KÑc$M6TEOPq+=6TUO^?AuÏKSfA=6c$dAL^KÏ×�hA8 /�Û�v'TE\AKÈ=4BEBYeAc$dCTEOPM�?¬R D Y�êeReWbP ]R D O^?ËÎ,K�c$c$=�/ 8^Õ]O£B$BU=6TYÓ
O^BYb K�JËOPVwÌnK`OPu�?AM4NEK�d =4BEBYO^q4K�d =6TEZ[\ ZaM�?�TENUO^ÝAeCTEOPM�? BoTUM�TE\AKÆBYsCBYTUK�c =6? JÍ=�BUBUeAc$K�TU\ =6T�TU\AKÆJCK�?CÓ
BYOPTts4v³±¤M4eA?Au�² BXc�MCJCe LPe B�v�=6O^NlJA=6c$dAO^?Au]=4? J`æ;KSL^q�OP?AÓ"ç'M�OPu4TlJA=6c$dAO^?Au]=4NUK9ZSM4? BYTE=4?�T�8>Ê�?ÈTU\AO£BlZ�=4BUK4vR W ×�r�GIHnÛKY�� Âc ´,ÇÙr Ò Ò H Ò Ò Í ·�v�R D ×�r�GVHnÛKY�� Âc � ¶ ÇÙr Ò Ò H Ò Ò Í ·,P¬� À � Âc r�H Í ·`=6? JÑTU\�e B;êQYê� ¶ Øå´ =6? J]R D Y�� À � Âc r�H Í ·�v Ì.\AKSNEK ]R D BE=+TEO^BYb K�B�¡� ]R D ×�r�G�r�Û^Y �xÀ°��¯ pxrNp Dt �àÉ ê h psr.p D L ¦
:>\AK�M4d�KSN[=+TEM4N�]  D u4K�?AKSN[=+TEK�JÏÝ�s ]R D O£B ]  D Y¿�xÀ&Ç`Ì.\AO£Z[\�O^B9ZSLPK�=6NELPsmÝ/M�eA? JCK�J�8¶äÜK$TU\AK�?èÌ.NUOPTUK  n WW =4Bn=�ZaM4c$d =�Z�T>M4d�KSN[=+TEM4NnM4?Îg Ý�s=  n WW Yo  n WW �I���EvABUO^? ZaK¡�Z§¨g¹z |ím =6? J®�I�¡§�mäz |hgd�w=4NUK
ZaM4c$d =�Z�Tl=4? J�  n WW O^BlÝ/M�eA? JCK�Jè×ØJCe K9TUMÏ×Ø7�h�ÛYÛa8l_�OP?/ZaKä]  D O^BlÝ/M�eA? JCK�J�v�OrT�VWM4L^LPM+ÌXB>TE\ =+T¡  n WW ]  D
O^B.ZSM4c$d =4ZaT.M4?�g�8

hA8.Ê�V/d =�BUBUOPq�KRZSM4?
TUNEOPÝ eCTUO^M4? B�=4NUKnOP?/ZaM4NEd�M4N[=+TUK�J1O^?ITE\AK>c�MCJCK�L�v4O�8 K48^v�RXWR=4? JdR D =6NEKRM4V TU\ KRVWM�NUc ×"hC8^Õ�i
Û�v
Î,KSc$c�=Ú//8PÕ¤O£B�=6dAdAL^O£ZS=6Ý LPK¤M�?AL^swOPVCTU\ KR=4ZaTUe =6TUM�NEBª=6NEK¤KSc$dAL^M+s4K�J;OP?IBUe Z[\9=lc$=4?A?AK�N,TU\/=+T2TE\AK>BYeAc M4V
TU\AK.BYTUNEe Z�TEeANUK.=4? Jo=�Z�TEe =+TEM4N'BtTEOrâ�?AK�BUB¤ZSM�Kaà¶ZaO^KS?
TEB�O£B'=wcIeALPTUO^dAL^K.M6V/TU\AK.BUeAc M4V TU\ KXBtTENUe ZaTUeANEK.=6? J
=4Z�TEe =+TEM4N¤æ;K�LPq�O^?CÓ"ç'M�OPu4T�JA=6c$dAO^?Au¶×WTU\AO£B�O£B¤? K�ZaK�BUBE=6NEs1TEM9BU=6TUO£BtVWsoTU\AK�=4BEBYeAc$dCTEOPM�?lR D Y*êeReW�P ]R D Ûa8� ?AK9d�M�BEBYO^ÝAL^KIÌ>=!s¶TUM�=4Z[\AO^KSq�K1TU\ O^B�O^BlTUM]KScIÝ�K�JÆTU\AK�=4ZaTUe =6TUM4N[BXBUM�TU\/=+T;c$=6TUK�NUO£=6LªdANUM�d/K�NYTEOPK�BXM4V
TU\AK9ZSM4c$d/M
BYOPTUK1BYTUNEe Z�TEeANEKwNEKSc�=4OP?ÈZaM�? BtT[=6?
T.M+q4K�N�TE\AK1NUK�u4O^M4?ÈZaM+q�KSNEK�J�Ý�s¶TE\AK1d =6TEZ[\AK�BS8

Ú 8X:>\AKI=4BEBUeAc$dCTUO^M4?`M4V¤KafCd/M�?AKS?
TEO^=4LªBYTE=6Ý OPL^OrTts�M6Vl×� lG _ Û>O^?m:>\AK�M4NEKScj/ 8«h$O^Blu4e =4NE=4?
TUKSK�J�Ý
sÈ:>\AK�M6Ó
NUK�cßx�8^Õ�jIOP?èÔ h!Ö�8

� ÿ ÃoÀÈÇbþ�ÅÈÄÆÉSÀO���ä?A@ 91Â��=8
äÜK�dANUK�BYK�?
TUK�JÏ=6? JÏdANEM+q4K�JmÎ,K�c$c$=Î//8PÕ�Ì.\AO£Z[\ÜZ�=6?ÜÝ/K�e BUK�JmTUMÈK�BtT[=6ÝAL^O^BU\ÜeA?AOPVWM4NEc BtT[=6ÝAO^L^OPÞ�=6ÝAO^LPOPTtsÆM4V
=6d dANUM!fCO^c�=+TUKwb ? OrTEKoJCO^c$KS? BUOPM�? =6LªBYsCBYTUKSc�BX=4NUO£BUOP?Au�O^?ÆBYTUNEe Z�TEeANE=4L2BUs�BYTUK�c�BS8nÊ�?ÈTU\AK�ZaM�?�TEKaf�TXdANEK�BUKS?
TUK�J�v
eA?AOPVWM4NEc BtT[=6ÝAO^LPO^Þ�=4ÝAO^LPOPTtsmO£BI=`BUeCà¶ZaO^KS?
ToZSM4? JCOPTUO^M4?�VWM�N1TU\ K]ZaM�?
q�KSNEu4K�? ZaK$M6VnTU\ KÑF.O£ZSZ�=+TUORBYM�LPeCTEOPM�?Ù=6? J
ZaM�?
TUNEM4LAu
=6O^? BS8N1lBRJCKSc$M�? BtTENE=6TUK�JoO^?$TU\ KlNEKSc�=6NE@CB'=6Ý�M+q4KX=6?/J$OP?ÆÔ hCvAGR\ =6dATUKSN>x�Ö�v4TE\AKlZaM�? JCOPTUO^M4? B�OP?$TE\AK
L^KSc$c�=9=6NEK>K�=4BUO^LPsoq4KSNEOPb/=6ÝAL^KnVWM4N'TE\AKXc$M6TEOPq+=6TUO^?Au9KafA=4c�d LPK9×"hC8 /
Û�O^?�Ì.\AO^Z[\�d/=4BEBYO^q4K>d =6TEZ[\�ZaM�?�TENUO^ÝAeCTEOPM�? B
=6NEK9O^u4?AM�NUK�J�8läÜK�d/M�OP?
T�M�eCTwTU\ =6TlTU\ K�BUKoO£JCK�=�BlZ�=6?ÆÝ�KoNEK�=�JCO^LPs�Kaf�TUK�? JCK�J`TUM�BYsCBYTUK�c$B�O^?
q�M4L^q�OP?AuÑBY\AK�LPL£B
M4N.d L^=6TUK�B�8+AM�NRc$MCJCK�L^BnO^? ZaM�NUd�M4N[=+TEOP?Auou4K�?AKSN[=6L�d =4BEBUOPq�Kld =6TEZ[\ÑZSM4?
TUNEO^ÝAeCTUO^M4?/BSv�TU\AK1=�BUBUeAc$dCTUO^M4?ÎR D Y�êeR W P ]R D
Ì.OPTU\ ]R D BU=6TUO£BtVWs�O^?AuXTE\AKR\�s�d�M6TU\ K�BUO^BªOP?�Î,K�c�c�=A/ 8^Õ�c�=!s;?AM6T�Ý�KnBE=+TEO^BYb K�JI=6? J9TU\AK>=6eCTE\AM4N[B�=6NEKRZae NUNEKS?
TUL^s
Kaf�TEKS? JCO^?Au]TU\AKoLPK�c�c�=¶TUM]O^? ZSLPe JAKITE\AO^B�c$M4NEK9u4K�?AKSN[=6L�ZS=�BYK�8�_�e Z[\m=4?ÆKaf�TEKS? BUOPM�?ÆÌnM4eAL£J`ZaM�c�d LPKSTUK9TE\AK
TU\ KSM4NEsÈVWM4N1ZSM4?�q4K�NUu�KS? ZSK9M6VRFXO^Z�ZS=+TEO'=6? JmM4dCTEOPc�=6L¤ZSM4?
TUNEM4L�BUM4L^eCTUO^M4? BlVWM4N1BUsCBtTEKSc�BwÌ.OrTE\Ï?AM�KafCM�u4KS? M4e B

Õx/



VWM4N[ZaK�=6? J$Ý�M4eA?/JCK�J�M�Ý BUKSNEq!=6TUO^M4?$M4d�KSN[=+TEM4NÎ�'8�kXeAc$K�NUO£ZS=4L NEK�BUeALrT[B�JCK�c$M4? BYTUN[=+TEOP?Au9ZSM4?�q4K�NUu�KS? ZSK>M6V2BUeAÝCÓ
M4dATUO^c$=4L�ZSM4?
TUNEM4L£B�VWM4NRTU\AO^?ÑBU\AKSL^L�BtTENUe/Z�TUe NUK�B¤O^? ZaM�NUd�M4N[=+TEOP?AuId =4BEBYO^q4K�dAO^KSÞSMCZSKSN[=6c$O^ZXd =+T[Z[\]ZaM�?�TENUO^ÝAeCTEOPM�? B
\ =!q�K�Ý�KSK�?ÈJAKSc$M4? BYTUN[=+TEK�JÑOP?èÔPÕ�h�v³/ v j!Ö�8
�ä?5�å?lÂ2?lÀÈÇÚ?b8
ÔPÕaÖ97I8 :;8/<>=6? @�B.=4? JÈæ$8AÊ�TUM/8Z1Xd dANUM!fCO^c�=+TUO^M4?�O^?ÆÎ.-wF dANUM�ÝAL^KSc�B>VWM4N.O^?Cb ? OrTEKIJCO^c�K�? BUOPM�? =6L2BUsCBtTEKSc�B

Ì.OPTU\ÏeA?�Ý/M�eA? JCK�JÆO^?AdAeCT;M4d�KSN[=+TEM4N[BS8�GnF�_ G :>K�Z[\28�F.K�d/M�NYT�v2GnFl_ G�Ó�:.FXzå/4Ó�h�hCv/kI8«G�8,_
T[=+TEK�pl?AOPq�8^v
klM+q4KScoÝ/K�N�vnÕ�z�zå//8D�qC�Vq:FT\7XIbC	Nyâ|7�A$143?c�7�A^9.WP7XIb¼(_�<FAG3?cB<Pi)��<FA^9�cg7XA'9.CXT4i�7�T2@ÌÔÆC�T8A^:�CXIHvRxÙ§^Õ4Õ�z���Õ!h4hAv
Õ�z4z
xC8

Ô h!Ö97I8 :;8 <>=6?A@CB�vAF18�G�8/_Cc�OPTU\2v/=6?/J>±�8 ä�=6?Au/8>¼(c�7�:FA�â|7�AD3H:F9.7XIs¼(A^:FV8W?A'Vq:�3H<��Oâ|CM@a3?IJ9�T[Y��b<�A^9�c�7�A^9.C�T7XT\@~ÔÆCXT8A^:�C�IH8�Sm=4BEBYM�?J�-��M4\A?Ñä OPL^KSs�v8÷'=6NEO£B���GR\AO^Z[\ K�BYTUKSN�v Õ�z4z�yA8
Ô Ú+Ö97I8A:;8�<>=4?A@CBSvCF18/G�8 798AJCK�L,F.M�BE=6NEO^M v�=6? JÑF18/G�8 _�c$OrTE\,8'F.K�JAe ZaK�J]M�NEJCK�NRc$MCJCK�L�VWKSK�JAÝ =4Z[@¶ZSM4?
TUNEM4L

JCK�BYO^u4?�§�GRM4c$dAeATE=+TEOPM�? =6L/BtTEe JCO^K�B'VWM�N'TU\ OP?¶ZSs
L^O^? JCNEO^Z�=6L BU\AKSL^L£BS8�:2K�Z[\A?AO£ZS=6L/F.KSd�M4NUT>GnFl_ G�Ó�:.FXz�g+Óth4jCv
GRK�?�TEKSN>VWM�NXF.K�BUK�=4NEZ[\ÑOP?Æ_CZSOPK�?�TEOrb�ZIGRM4c$dAeCT[=+TUO^M4?2vAkwG>_CpIv FX=6L^KSO^u4\2v~�4eA? K�Õ�z4z�gA8

Ô /6Ö9F18CG�8 7I8
JAKSL�F.M�BE=6NEOPM1=4? J�F18AG�8
_�c$OPTU\,82ÎN-wF ZaM�?�TENUM�LAM6V�TE\AOP?ÑBY\AK�LPL�JCs�? =4c�O£ZSBs§�+ M4NEcIeAL£=+TEOPM�?¶=6? J
?�eAc$KSNEO£ZS=6L�O^c$dAL^KSc$KS?
TE=6TUO^M4?,8n:2K�Z[\A?AO£ZS=4L2F.KSd�M4NUTXÊUG^1�_�ú F.KSd�M4NUTlz
x!Ó�j4zAvCÊ�? BYTUOPTUeCTEK1VWM4N;GRM4c$dAeCTEKSN1ldAdAL^O^Z�=+TUO^M4?/BRO^?Æ_CZaO^KS?/ZaK1=6? JÎú¤? u4O^?AKSK�NUO^?Au v�k�1w_�1 Î2=4?Au4L^KSs¶FXK�BUK�=6N[Z[\�GRK�?�TEKSN�vA7l=4c�dATUM4?2v�Õ�z4z�x�8��M4eANE? =4L�M4VªÊ�?
TUK�LPL^O^u4KS?
T!SÆ=6TUK�NUO£=6L,_�sCBYTUKSc�BX=4? JÈ_
TUNEe Z�TEeANEK�B�vCTUM�=6d d/K�=6N�8

Ô j!Ö9F18>G�8 7I8RJCK�LlF.M�BE=6NEO^MÜ=4? JÍF18>G�8R_Cc�OPTU\28 Î.-wF ZSM4?ANEM4L.M4V;BU\AKSL^LXq�O^ÝANE=6TUO^M4? B$q�O£=�dAO^KSÞSMCZSKSN[=6c$O^Z
=�Z�TUe/=+TUM�NEB�8Î�FT8AD3?:FT\7�A^9.C�T27�Ië¼ë3H:F9.3H<9�T�¿{Vqcg3?:F9.W�7�Iëâ|7�A$143?c�7�A^9.WF<�v2Õ!h6y³§ hå/�x��Ah6y
jCvAÕ�z4z4g 8

Ô y+Ö97I8�:;8A<>=4?A@CBSv�F18/G _�c$OPTU\,v�ÔI8A<nNEM+Ì.?,v
F98 _�OPL£ZaM!f�v�=6? JÑçI87S`KSTEZ�=6LPVt8.ú¤f�d�KSNEO^c�K�?
TE=6L�ZSM4?Cb NEc�=+TEOPM�?
M4Vl=|÷ZÔ¡ú'Ó�Ý =�BYK�JÜ=4dAdANEM�=�Z[\�TUMÏJAK�BUOPu�?èM6V.VWKSK�JCÝ =�Z[@�ZSM4?
TUNEM4L£B�8�¼��PÓQâ��qC�Vq:FT27�IOC�TÖÔÆC�T8A^:�CXI>7XT\@� 5\A^9�cd9LK%7XA'9.CXT v Ú
j�§^Õ�h4y4Ú���Õ�h4z4yAv Õ�z4z�x�8

Ô«x�Ö9F18NúX8'_�\AM+Ì>=6LPTUK�N�8½¾9�ILE�3?:FA`¼X587aW�3�â|3?A�18C%@�<QNHC�:��O7X:FA'9.7XI���9 �S3?:�3?T8A^9.7�I��O�?V87�A^9.C�T4<�8½÷¤OPTUc�=6?2vR_C=6?+ NE=4? ZaO£BUZSM v�Õ�z�x4xC8
Ô g+Ö��/8Cä LPM�@+=A8��O7X:FA'9.7XIJ��9 �S3H:P3HT(A'9.7XIJ�O�?V87�A^9.C�T4<�8RGn=4cIÝANEO^JAu4K1pX?AO^q4K�NEBUOPTtsy÷¤NEK�BEBSv Gn=6coÝANEO^JCu�K4v�Õ�z4z�hA8
Ô z+Ö97I8/:;8/<>=4?A@CBSv�æ$8 Ê�TUM/v/=4? JÎ±o8/äÜ=4?Au 8>äÜKSL^LrÓ�d/M
BYK�JC?AK�BUB>VWM�N�JA=4c$d/K�J`BYK�ZaM4?/JÈM4N[JCKSNXBUsCBtTEKSc�BXÌ.OPTU\

eA?�Ý�M4eA?/JCK�J�O^?AdAeCTXM�d/K�NE=6TUM4N[B�8;��9 �S3?:�3HT(A'9.7XI�7�T2@��HT8AD3^Ya:�7XIJ�O�?V87�A^9.C�T4<�v g/×ØÚ
Û�§«j6g
x/��y�i4yAv/Õ�z�z�jC8
ÔPÕ�i+Ö,+n8�GR\/=+TUK�LPO^?,8�¼X583�WHA^:�7�I4Ó�5�5\:�C%R�9�cg7XA'9.CXT~C	Nb·Î9�T\3�7�: � 583?:�7�ADC�:�<�8D1lZ�=4JCK�c�O£ZO÷¤NEK�BEB�v4kXK�Ì¬±¤M�NU@�v/Õ�z4g�ÚA8
ÔPÕ4ÕaÖ,1I8X÷'=6ÞSs�8\¼23?cB9eYa:�C�VM5\<SC�N6· 9�T23�7�: � 543?:�7XAGCX:�<;7XT\@QÓ�5a52IJ9.W�7�A^9.C�T8<;AGC'�O7�:FA^9.7�I$�{9 �S3?:�3?T8A^9.7�I��;�HV87XA'9.CXT4<�8

_�d NUO^?Au4K�NYÓ�ç'KSNEL£=6u v�kXK�Ì�±¤M�NU@�v�Õ�z4g4Ú 8
ÔPÕ�h!Ö9F18ªG�8 798�JCKSL¤FXM�BE=6NEOPM/8�ÔÆC�cS5\VqAD7�A^9.C�T27�I6â�3?A$14CM@�<;NHC�:dÕ�3�3�@aE�7aW�ã�ÔÆCXT8A^:�C�IÆ9�T�¼(A^:FV8WHA^Vq:�7�I"¼\_�<�AD3?c�<�8÷�\³Ô¬TU\AK�BYO£B�v kXM�NYTE\`Gn=4NUM�LPO^? =$_
TE=6TUK9pX? OPq�KSN[BYOPTts4v�Õ�z4z4g 8

Õ�j


